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PREFACE 

The Atomic Energy Commission (AEC) has used the Nevada Test Sice (NTS) 

from January 1951 through January 19, 1975, as an area for conducting nuclear 

dctoa.ttions, nuclear rocket-engine development, nuclear medicine studies, and 

miscellaneous nuclear and non-nuclear experiments. Beginning on January 19, 

1975, these responsibilities were transferred to the newly formed Energy 

Research and Development Administration (ERDA) . Atmospheric nuclear tests 

were conducted periodically from 1951 through October 30, 1958, at which time 

a testing moratorium was implemented. Since Septesber 1, 1961, in accordance 

withb the limited test ban treaty, all nuclear detonations have been conducted 

underground with the expectation of containment except for four slightly a5ove 

ground or shallow underground tests of Operation Dominic 11 and five nuclear 

earth-cratering experiments conducted under the Plowshare program. 

The U. S. Public Health Service (PHs) from 1953 through 1970 and, since 

1970, the U, S. Environmental Protection Agency (EPA) have maintained facili- 

ties at the NTS or in Las Vegas, Nevada, for the purpose of providing an Off- 

Site Radiological Safety Program for the nuclear testing program. Prior to 

1953, this program was performed by the Los Alamos Scientific Laboratory and 

by U. S. Army personncl. Although off-site surveillance has been provided by 

the Los Vegas facility for nuclear explosive tests at places ocher than the 

NTS, the primary surveillance effort has been centered around the NTS. 

The objective of the Program since 1953 has been to measure levels and 

trends of radioactivity in the off-site environment surrounding testing areas 

to assure that the testing is in compliance vith exiscing radiation protection 

standard& To assess off-site radiation levels, routine sampling networks f o r  

milk, urClt, and air are maintained along vith a dosimetry network and special 

sampl--of food crops, soil, ete., as required. 
# 

4- 
In general, analyticrrl results showing radioactivity levels above 

naturally occurring levels have been published in reports covering a test 



s e r i e s  06 t e s t  p r o j e c t .  Be.ginning i n  1959 f o r  r e a c t o r  t e s t s ,  and i n  1962 f o r  

weapons tests, s u r v e i l l a n c e  d a t a  f o r  each i n d i v i d u a l  t e s t  which r e l ea sed  

r a d i o a c t i v i t y  o f f - s i t e  were r epo r t ed  s e p a r a t e l y .  Commencing i n  January 1964, 

and cor*. inuing through D2cember 1970, t he se  i . ldividua1 r e p o r t s  f o r  nuc l ea r  ( 

t e s t s  were a l s o  summarized and r epo r t ed  every  s i x  months w i th  t h e  a n a l y t i c a l  
' 

; 

r e s u l t s  f o r  a l l  r o u t i n e  o r  s p e c i a l  mi lk  samples. 

I n  1971, t h e  AEC implemented a requirement  (ERDA Manual, Chapter 0513) 

f o r  a comprehensive r a d i o l o g i c a l  monitor ing r e p o r t  from each of t he  s e v e r a l  

c o n t r a c t o r s  o r  agenc ies  involved i n  major nuc l ea r  a c t i v i t i e s .  The compilat ion 

of t h e s e  va r i ous  r e p o r t s  s i n c e  t h a t  t ime and t h e i r  e n t r y  i n t o  t h e  gene ra l  

l i t e r a t u r e  s e r v e  t h e  purpose o f  providing a s i n g l e  source  of in format ion  con- 

c e rn ing  t h e  environmental  impact of nuc l ea r  a c t i v i t i e s .  To prov ide  more 

r ap id  d i s s emina t i on  of d a t a ,  t h e  monthly r e p o r t s  of a n a l y t i c a l  r e s u l t s  of a l l  

a i r  d a t a  c o l l e c t e d  s i n c e  J u l y  1971, and a l l  mi lk  and wate r  samples c o l l e c t e d  

s i n c e  January 1972, a r e  submi t ted  t o  t h e  a p p r o p r i a t e  s t a t e  h e a l t h  departments 

involved ,  and ware a l s o  pubbished in .  Radia t ion  Data -and Reports  a monthly 

p u b l i c a t i o n  of  t h e  EPA, which w i s  d g c o n t i n u e d  a t  t h e  end o? 1974. 

m a 

Since  1962, YHS/EPA a i r c r a f t  have a l s o  been used du r ing  nuc lear  t e s t s  t o  

p rov ide  r a p i d  moni tor ing  and sampling f o r  r e l e a s e s  of r a d i o a c t i v i t y .  Ear ly  

a i r c r a f t  monitor ing d a t a  ob ta ined  immediately a f t e r  a t e s t  a r e  used t o  posi- 

t i o n  mobile  r a d i a t i o n  moni tors ,  and t h e  r e s u l t s  of c loud sampling a r e  used 

t o  q u a n t i t a t e  t h e  i n v e n t o r i e s ,  d i f f u s i o n  and t r a n s p o r t  of t h e  r ad ionuc l i de s  

r e l e a s e d .  Beginning i n  1971, a l l  moni tor ing  and sampling r e s u l t s  of  a i r c r a f t  

have been r epo r t ed  i n  e f f l u e n t  moni tor ing  d a t a  r e p o r t s  i n  accordance w i th  t h e  

ERDA Manual, Chapte r  0513. 
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1::ici~lr ;I Hcmur;lnd~ila of Unc!crstanding, N O .  AT(16-1) -5 .39 ,  wir i~ rlie U. S. 

, . : L I - ~ > ,  Rc.sci?rcll slid Dcvelopmon: . idmin is t ra t ion  ( E K D A ) ,  t!le U. S .  Envirorunencril 

! ' r s c c c t i o : ~  ,\gancy ( E P h ) ,  Na t iona l  Environmental Research Center-Las Vcgas 
;..I.-? ..... \C-LV) ,  co l i r i~ lued  i t s  Of f -S i t e  Radio log ica l  Sa f e ty  Prograrn w i th in  t he  

. . : . \ f i ro :uen t  s ~ r r o u n d i n g  t h e  Nevada T e s t  S i t e  (NTS) and a t  o t h e r  s i t e s  dcs.ig- 

! ! , I :~*c!  by  t h e  El?.i):\ du r i ng  1974. T h i s  r e p o r t ,  preparad i n  accordanca with :he 

l.:l<!I;', !1ant:31, Cllayter 0513, c o n t a i n s  summaries of NcRC-LV sampling methociol- 

. ~ ; : i z s ,  ana ly t i c a . 1  p rocedures ,  and t h e  r e s u l t s  of environmental samples c o l -  

l.:c:cd in suppor t  cf E1il)A nuc l ea r  t e s t i n g  a c t i v i t i e s .  Cnlere a p p l i c a b l e ,  

. . , l t~rling d a t a  a r e  compared t o  a p p r o p r i a t e  gufdes  f o r  e x t e r n a l  and i n t e r n a l  

..:xp~.srlras t o  i o n i z i n g  r a d i a t i o n .  I n  a d d i t i o n ,  a  h r i a f  summary of p e r t i n e n t  

.i;;,! demographical f e a c u r e s  o f  t he  hTS and t h e  NTS envi rons  i s  presen ted  f o r  

!ur.Xground in format ion .  

SYi ;QX TEST SITE 

Th+ major programs conducted a t  t h e  NTS i n  t h e  p a s t  have been nuc l ea r  

vcapons development,  p r o o f - t e s t i n g  and wdapons s a f e t y ,  t e s t i n g  f o r  peace fu l  

~ I ~ C S  of n u c l c a r  e x p l o s i v e s  ( P r o j e c t  Plowshare) ,  r ~ a c t o r l e n g i n e  developmc:.t 

i u r  n u c l e a r  r ocke t  and ram-jet a p p l i c a t i o n s  ( P r o j e c t s  Rover and P l u t o ) ,  ba s i c  

h i g h - e n e r ~ y  n u c l e a r  phys i c s  r e s e a r c h ,  and s e i smic  s t u d i e s  (Vela-Uniform). 

Our i ng  c h i s  r e p o r t  pe r i od ,  t h e s e  programs were cont inued  w i th  chc? -.?tcept ion 

of P r o j e c t  P l u t o ,  d i s con t i nued  i n  1364, and P r o j e c t  Rover, which was t e r n i -  

.~ . lccd i n  January  1973. Elo Plowshare n u c l e a r  t e s t s  were conducted a t  t he  NTS 

o r  any o r h e r  s i t c  d u r i n g  t h i s  pe r i od .  A l l  nuc l ea r  weapons t e s t s  were con- 

C I I I C L C ~  u n ~ e r g r o u n d  t o  minimize t h e  p o s s i b l e  r e l e a s e  of f i s s i a n  produc ts  t o  

~ I I ! '  atmosphere. 

Sics- I.oca t i on  #r 

rC 
Thc Nevada Test S i t e  (F igu re s  1 and 2)  is l o c a t e d  i n  Nye County, Nevada 

vi:l, i t s  sou t l l eas t  c o r n e r  about  90 km nor thwes t  of Las Vegas. The NTS 

has ;in 2 r e a  of about  3500 km2 and v a r i e s  Zrom 40-56 km i n  width ( e a s t -  

w c s t )  and from hh-88 km i n  l e n g t h  (nor th-sou th) .  T h i s  a r e a  c o n s i s t s  of 



Large Lasirts or  f l a t s  about 900-1200 m above ncan sea l e v e l  (XSL) sutrour.di~:i 

!)y a c u n t a i n  ranges  1800-2100 rn MSL. 

?he XTS is n e a r l y  surrounded by an exc lus ion  a r e a  c o l l e c t i v e l y  named t h e  

::ellis Air Force Xange. The Range, p a r t i c u l a r l y  t o  t h e  n o r t h  and e a s t ,  pro- 

v idcs  a b u f f e r  zone between t h e  t e s t  a r e a s  aad p u b l i c  lands.  This  b u f f e r  

zone v a r i e s  from 24-104 km between t h e  t e s t  a r e a  and land  t h a t  i s  open t o  t ? ! e  

p u b l i c .  Depending upon wind speed and d i r e c t i o n ,  t h i s  provides  a de lay  of 

one h a l f  hour t o  more than  6 hours  before  any a c c i d e n t a l  r e l e a s e  of a i r -  

borne r a d i o a c t i v i t y  could pass  over  pub l ic  l ands .  

The c l i n a t e  o f  t h e  NTS is v a r i a b l e ,  p r i m a r i l y  due :a a l t i t u d e  and t h e  

rugged t e r r a i n .  Genera l ly ,  t h e  c l i ina te  is r e f e r r e d  t o  a s  Cont inen ta l  Arid.  

The average  annual  p r e c i p i t a t i o n  ranges  from about  1 0  cm ac  t h e  900-m 

a l t i t u d e  t o  around 25 cm on t h e  p la teaus .  During t h e  w i n t e r  months,-:he 

p l a t e a u s  may be snow-covered f o r  p e r i o d s  of s e v e r a l  days  o r  weeks. Snow is  

uncomrcon on t h e  f l a t s .  Temperatures v a r y  cons iderab ly  wi th  e l e v a t i o n ,  slops. 
. .F 

and l o c a l  a i r  c u r r e n t s ;  The aveer"age d a i l y  h igh  (low) temperatures  a t  t h e  

love: a l t i t u d e s  a r e   round 10' (-4') C i n  January azd 35' (12') C i n  J u l y ,  

w i t h  extremes of  44' and -26' C. Corresponding temperatures  on t h e  p l a t e a u s  

a r e  2' (-4') C i n  January  cnd 26' (18') C i n  J u l y  w i t h  extremes of 38' and 
0 

-29 C. Temperatures as l o w  as -34' C and h igher  than  46' C have been cbservcd 

a t  t h e  NTS. 

The p r e v a i l i n g  d i r e c t i o n  from which winds blow, as measured on a 30-m 

tower a t  t h e  Yucca o b s e r v a t i o n  s t a t i o n ,  is predominantly n o r t h e r l y  except  

f o r  t h e  math8 of May through August when winds from t h e  south-southwest 

predominate. &cause of t h e  p t 6 v a l e n t  rnountain/valley winds i n  t h e  b a s i n s ,  

s o u t h  t o  southwest  winds pre&minate d u r i n g  d a y l i g h t  hours  dur ing  mos: months 

During t h e  w i n t e r  months s o u t h e r l y  winds have only a s l i g h t  edge over  nor th -  

e r l y  winds f o r  a f e u  h o u r s  d u r i n g  t h e  wannest p a r t  of t h e  day. These wLnd 

p a t t e r n s  may be q u i t e  d i f f e r e n t  a t  o t h e r  l o c a t i o n s  on t h e  NTS because of 

l o c a l  t e r r a i n  e f f e c t s  and d i  f f e r e n c e s  i n  e l e v a t i o n .  



i ; r ?o log ica l  and t ~ y d r o l o g i c a l  s t u d i e s  o f  t h e  NTS have been i r l  p r o g r e s s  h y  

:he  U. S. Geological Survey and v a r i o u -  o t h e r  i n s t i t u ~ i s n s  s i n c e  1956. 

uecause  of  t h i s  c o n t i n u i n g  e f f o r t ,  i n c l u d i n g  s u b s u r f a c e  s t u d i e s  of  n m e r o u s  

b o r e h o l e s ,  t h e  s u r f a c e  and undergrourd g e o l o g i c a l  and h y d r o l o g i c a l  charac-  

t e r i s t i c s  f o r  much o f  t h e  NTS a r t  known i n  c o n s i d e r a b l e  d e t a i l .  T h i s  i s  

p a r t i c u l a r l y  t r u e  f o r  t h o s e  a r e a s  i n  which underground exper imel l ts  are con- 

duc ted .  11 comprehe l~s ive  s u m a r y  of cha geology and hydrology of  rhe STS 

was pub l i shed  i n  1968 a s  Memoir 110 by t h e  Geol.ogica1 S o c i e t y  of  America, 

e n t i t l e d  "Sevada T e a t  S i r e . "  

There  a r e  two h y d r o l o g i c  sysrems on t h e  NTS ( F i g u r e  3 ) .  Groundwater 

i n  t h e  Pahute  Mesa sys tem is b e l i e v e d  t o  t r a v e l  somexhere between 2 and 80 m 

p e r  y e a r  t o  t h e  s o u t h  and sou thwes t  toward t h e  Am.1rgosa Dese r t .  I t  is 

estimated t h a t  groundwater  i n  t h e  Ash Meadows system moves benea th  t h e  NTS 

from n o r t h  t o  s o u t h  a t  a  r a t e  n o t  less t h a n  2 n o r  g r e a t e r  t h a n  220 In p e r  

y e a r .  Carbon-14 a n a l y s e s  c f  w a t e r  from t h e  Ash Meadows sys tems  ind icea te  

t h a t  t h e  lower  v e l o c i t y  is n e a r e r  t h e  t r u e  v a l u e .  A t  IIercury V a l l e y ,  i n  t h e  

ex t reme  s o u t h e r n  p a r t  o f  t h e  NTS, t h e  groundwater  f low d i r e c t i o n  s h i f t s  t o  

t h e  sou thwes t  toward t n e  Ash Meadows d i s c h a r g e  a r e a  i n  t h e  s o i i t h e a s t e r n  

&zrdosa  Va l l ey .  

Depths t o  wa tez  o n  t h e  NTS v a r y  from abou t  100 m benea th  t h e  v a l l e y s  i n  

t h c  s o u t h e a s t c r c  p a r t  o f  t h e  s i t e  t o  more t h a n  600 m b e n e a t h  t h e  h i g h l a n d s  

t o  t h e  n o r t h .  Al though much o f  t h e  v a l l e y  f i l l  is s a t u r a t e d ,  downward 

movement o f  water is e x t r e m e l y  slow. The pr imary a q u i f e r  i n  t h e s e  fom.a t ions  

is t h e  Paleozoic c a r b o n a t e s  which u n d e r l i e  t h e  more r e c e n t  t u f f s  and 

a l l u v i u m s .  
4 

Land Use o f  NTS Envi rons  

F i g u r e  4 is a map o f  t h e  off-NTS a r e a  showing g e n e r a l  l a n d  use .  A wide  

v a r i e t y  o f  u s e s  e x i s t s  due t o  t h e  v a r i a b l e  t e r r a i n .  For  example,  w i t h i n  a 

320-km r a d i u s  w e s t  o f  t h e  NTS, e l e v a t i o n s  r a n g e  from below s e a  l e v e l  i n  

Death V a l l e y ,  t o  4420 rn above MSL i n  t h e  S i e r r a  Nevada Range. A d d i t i o n a l l y ,  

jarts o f  two v a l l e y s  o f  major a g r i c u l t u r a l  importance ( t h e  Owens and Shn 



Jodquin)  a r e  i n c l u d e d .  The a r e a s  s o u t h  of  t h e  NTS a r e  more uniform s i n c e  t ! ~ c  

Llujavc D e s e r t  c c 0 3 y s t e ~  comprises  most of  t h i s  p o r t i o n  of Nevada, C a l i f o r n i a ,  

and Ar izona .  The a r e a s  e a s t  of t h e  NTS a r e  p r i m a r i l y  Basin-Range D e s e r t  

d i t h  some oC t h e  o l d c r  r i v e r  v a l l e y s ,  sucll a s  t h e  V i r g i n  Rivcr  V a l l e y ,  

: ;uppor t ing  s n s l l s c a l e  b u t  i n t e n s i v e  farming and p r o d u c t i o n  of a v a r i e t y  o f  

c r o p s .  C r a z i n g  is a l s o  common i n  t h i s  a r e a ,  p a r t i c u l a r l y  t o  t h e  n o r t h e a s t .  

The a r e a  n o r t h  o f  t h e  NTS is  a l s o  Casin-Range D e s e r t  where t h e  major  a g r i -  

c u l t u r a l - r e l a t e d  a c t i v i t y  is  g r a z i n g  o f  b o t h  c a t t l e  and sheep .  Only a r c a s  

of  ~ i n o r  a g r i c u l t u r a l  impor tance ,  p r i m a r i l y  a l f a l f a  hay,  a r e  found i n  c h i s  

p o r t i o n  o f  t h e  S t a t e  w i t h i n  a d i s t a n c e  o f  320 km. 

I n  t h e  s u m e r  o f  1974 ,  a b r i e f  s u r v e y  of  home gardens  around che CTS 

found t h a t  a major  p o r t i o n  of  t h e  r e s i d e n t s  grow o r  have a c c e s s  t o  l o c a l ? y  

grown f r u i t s  and v e g e t a b l e s .  Approximately  two dozen o f  t h e  survcycd g a r -  

d e n t s  w i t h i n  30 km o f  t h e  NTS were s e l e c t e d  f o r  sampling.  These ga rdens  

produce a v a r i e t y  o f  r o o t ,  l e a f ,  s e e d ,  and f r u i t  c r o p s .  

The o n l y  m a j o r  body of  w a t e r  c l o s e  t o  t h e  NTS is  Lake Mead, a man-na2c 

i a k e  s u p p l i e d  by w a t e r  from t h e  Colorado R i v e r .  Lake Mead is t h e  s o u r c e  o f  

w a t e r  f o r  a lmos t  a l l  d o m e s t i c ,  recreational, and i n d u s t r i a l  purposes  i n  the 

Las Vegas V a l l e y  and f o r  a p o r t i o n  o f  t h e  w a t e r  used  by S c u t h e r n  C a l i f o r n i a .  

S m a l l e r  r e s e r v o i r s  and l a k e s  l o c a t e d  i n  :he a r e a  a r e  p r i m a r i l y  f o r  i r r i g a r ~ s n  

and f o r  l i v e s t o c k .  I n  C a l i f o r n i a ,  t h e  Ovens R i v e r  and Haiwee R e s e r v o i r  f ccd  

i n t o  t h e  Los Angeles  Aqueduct and  a r e  t h e  major  s o u r c e s  of  domest ic  wa te r  

f o r  t h e  Los Angeles  a r e a .  

D a i r y  f a r m i n g  is n o t  e x t e n s i v e  within t h e  320-km-radius a r e a  unds r  

d i s c u s s i o n .  From a s u r v e y  o f  m i l k  cows i n  t h e  a r e a  d u r i n g  t h i s  r e p o r t  

p e r i o d ,  a total o f  1 2 , 7 2 1  d a i t f  cows and 1 ,174  f a m i l y  cows were Located.  

The f a m i l y  cows a r e  found i r r r a l l  d i r e c t i o n s  around t h e  t e s t  s i t e ,  

w h i l e  t h e  d a i r y  cows a r e  p r i m a r i l y  l o c a t e d  s o u t h e a s t  o f  t h e  t e s t  s i t e  

(Moapa R i v e r  V a l l e y ,  Nevada; V i r g i n  R i v e r  V a l l e y ,  Nevada; and Las Vcgas,  

hJevadr), n o r t h e a s t  (Hiko and Alamo, Nevada, a r e a )  , west-northwest (nea r  



bishop,  C a l i f o r n i a ) ,  and southwest (!?cdr Barstow, C a l i f o r n i a )  (Figure 5 ) .  

Populat ion D i s t r i b u t i o n  

Uased upon a  f i e l d  survey during 1976, F igure  5 po r t r ays  t he  d i s t r i b u t i o n  

o: people  and milk cows w i t h i c  a  320-km r a d i u s  of t he  Control  Po in t ,  CP-1, a t  

t h e  :XS. With t he  except ion  of Las Vegas and v i c i n i t y ,  t h e r e  a r e  no major 

popula t ion  c e n t e r s  w i th in  320 km of  t h e  s i t e .  There a r e  about 500,000 people 

l iv i ' lg  i n  t h i s  t o t a l  a r e a ,  about  one-half of whom l i v e  i n  t h e  Las Vegas greater  

me t ropo l i t an  a r e a .  If t h e  Ci ty  of Las Vegas i s  n o t  considered i n  determining 

popula t ion  d e n s i t y ,  t h e r e  a r e  about  0.8 people  per  hn2 (2  people per  mi2) 

wi th in  t he  320-km r a d i u s  of t h e  NTS Control  Po in t .  For comparison, t he  

United S t a t e s  (50 s t a t e s )  has  a  popula t ion  dens i t y  of 2 1  people per  h2 and 

t h e  o v e r a l l  Nevada average is 1.7 people  p e r  km2. 

The o f f - s i t e  a r e a s  w i t h i n  about  80 km of  NTS a r e  predominantly rural. 

Seve ra l  sma l l  communities a r e  l oca t ed  i n  t h e  a r e a ,  t he  l a r g e s t  being i n  t he  

Pahru.3~ Valley. This  r u r a l  community, wi th  an es t imated  popula t ion  of about 

3000, is  l o c a t e d  about  72 km sou th  of t h e  NTS. The Amargosa Farm a r e a  has a 

popula t ion  of  about  200 and is  l o c a t e d  about  50 km southwest of  t he  cen t e r  o f  

t h e  STS. The Spring Meadows Farm a r e a  is a r e l a t i v e l y  nev developnent con- 

s i s t i n g  of approximately 10,000 a c r e s  w i th  a  popula t ion  of .ornewhat more than  

100. Th i s  area is about  55 h south-southvest  of t h e  NTS. The l a r g e s t  town 

i n  t h e  nea r  o f f - s i t e  a r e a  is Bea t ty  w i th  a popula t ion  of about  1000; i t  i s  

l oca t ed  about  65 km t o  t h e  v e s t  of t h e  s i te .  

In  t h e  a d j a c e n t  s t a t e s ,  t h e  Mojave Deser t  of  C a l i f o r n i a ,  which inc ludes  

Death Vallajrl-tta1 Uorp~len t ,  l i e s  a long t h e  southwestern border  of Nevada. - .  
The p o p u l a t i ~ s  -- i n  t h e  Monument boundaries  v a r i e s  cons iderab ly  from season t o  

rC season  w i t h  fewer than  200 permanent r e s i d e n t s  and t o u r i s t s  i n  t he  a r e a  during 
rC 

any g iven  period i n  the sunnner months. Hovever, dur ing  t he  win te r  a s  many a s  

2000 t o u r i s t s  and campers can be i n  t h e  a r e a  on any p a r t i c u l a r  day dur ing  t he  

major ho l iday  per iods .  The l a r g e s t  rovn i n  t h i s  gene ra l  a r e a  is Barstow, 

l oca t ed  265 km south-southwest of t h e  NTS, v i t h  a  popula t ion  of about 17,000 



The Owens Val ley ,  where numerous ~ m a i l  towns a r e  loca ted ,  l i e s  about 50 !a 

west of  Death Valley. The l a r g e s t  town i n  Owens Valley is Bi shop ,  Located 

2 2 5  kn west-northwest of t h e  NTS, with  a  popula t ion  of about 8500. 

Tlie extreme southwestern reg ion  of Utah is more developed than t h e  

a d j a c e n t  p a r t  of Nevada. The l a r g e s t  t o - a ,  Cedar Ci ty ,  wi th  a  populat ion of 

approximately 8000. i s  l o c a t e d  282 km east-nor thease o f  t h e  NTS. The next 

l a r g e s t  community is S t .  George, l o c a t e d  217 km e a s t  of t h e  NTS, wi th  J 

popula t ion  of  s l i g h t l y  more than  7000. 

The extreme nor thwes te rn  reg ion  of Arizona is mostly undeveloped range 

land wi th  t h e  excep t ion  of t h a t  p o r t i o n  i n  t h e  Lake Mead Recreat ion Area. 

S e v e r a l  smal l  rst irement c o m u n i  t i e s  a r e  found along t h e  Colorado River ,  

p r i m a r i l y  a t  Lake Mojave and Lake Havasu. The l a r g e s t  to- i n  t t ~ e  a r e a  is 

Kingman, l o c a t e d  280 km s o u t h e a s t  o f  t h e  NTS, wi th  a popula t ion  of about 

6000. 

\ 

OTHER TEST SITES 

Table  1 lists t h e  name, d a t e ,  l o c a t i o n ,  y i e l d ,  depth,  and purpose of a l l  

underground n u c l e a r  tests conducted a t  l o c a t i o n s  o t h e r  than  t h e  NTS. No o f f -  

NTS n u c l e a r  t e s t s  were conducted dur ing  t h i s  r e p o r t  per iod.  However, product ion 

t e s t i n g  of a  n a t u r a l  g a s  w e l l  a t  t h e  P r o j e c t  Rio Blanco s i t e  n e a r  R i f l e ,  

Colorado, was conducted i n  January ,  February, and December 1974 ,'s 5 9 6  during 

which t ime n a t u r a l  g a s  con ta in ing  q u a n t i t i e s  of 8 5 ~ r  and 3~ was f l a r e d  

(burned) i n  t h e  open. CER Geonuclear Corporat ion,  t h e  c o n t r a c t o r  respoils i b l e  

f o r  t h e  o f f - s i t #  r a d i o l o g i c a l  s a f e t y  program f o r  t h i s  opera t ion ,  v i l l  r e p o r t  

s e p a r a t e l y  t h e  tesults of t h e i r  environmental  s u r v e i l l a n c e .  
1C 

X 



During 1974,  tile m o n i t o r i n g  of  ganmxi r a d i a t i o n  l e v e l s  i n  t h e  e n v i r o z s  o f  

 be was c o n t i n u e d  r n r o l ~ g h  :he u s e  of  3n o f f - s i t e  network of rad:a:ion 

d c s ~ m e t e r s  and g a m a - r a t e  r e c o r d e r s .  C o n c e n t r a t i o n s  of r a d i o n u c l i d e s  i n  2 z r -  

t l n e u t  e n - ~ l r o n r n e n t a l  media v e r e  a l s o  c o n t i n u o u s l p  o r  p e r i o d i c a l l y  m o n i r ~ r s c  

by e s c a b l i s h e d  a i r ,  mi lk  and v a t e r  sampling networks .  Before  each  under-  

g r o u n i  n u c l e a r  d e t o n a t i o n ,  a o b i l e  r a d i a t i o n  m o n i t o r s ,  equipped wi th  raalar ; :~ .  

a n n i c o r i n g  i n s t r u m e n t s  and sampling e q u i p z e n t ,  were on s t a n d b y  i n  off-::TS 

l o c a t i o n s  t o  respond t o  a n  a c c i d e n t a l  r e l e a s e  of  a i r b o r n e  r a d i o a c t i v i t y .  

A t o t a l  o f  abou t  707 c u r i e s  (Ci)  of  r a d i o a c t i v i t y ,  p r i m a r i l y  radiox2r.c:-., 

was r e p o r t e d  by ERDA/NV a s  be ing  r e l e a s e d  i n t e r m i t t e n t l y  throughout  :he fed:. 

The o n l y  off-NTS i n d i c a t i o n s  o f  t h i s  r a d i o a c t i v i t y  from t e s t  o p e r a t i o n s  :2rc 

c o n c e n t r a t i o n s  o f  1 3 3 ~ e  measured i n  a i r  samples  c o l l e c t e d  a t  E e a t t y  and 3 : ~ : : ; .  

Nevada. Thc c o n c e n t r a t i o n s  a t  t h e s e  l o c a t i o n s  when averaged o v e r  t h e  gear  

were l e s s  t h a n  0.008% of  t h e  C o n c e n t r a t i o n  Guide of  1 x lo-' m i c r o c u r i c s  pe r  

mi l l i l i t e r  (bCi/ml) a s  L i s t e d  i n  t h e  ERDA Manual, Chap te r  0524, f o r  ex;os,r, 

t o  a  s u i t a b l e  s a ~ p l e  of  t h e  p o p u l a t i o n .  Based upon t i m e - i n t e g r a t e d  con:?.-  

t r a t i o n s  of  3 3 ~ e  a t  t h e s e  l o c a t i o n s ,  d o s e  c a l c u l a t i o n s ,  and populaclcr .  :..:. . - 
m a t i o n ,  t h e  d o s e  commitment t o  p e r s o n s  w i t h i n  8 0  lan o f  t h e  NTS C o c t r o l  ;;:z- 

f o r  t e s t  o p e r a t i o n s  d u r i n g  t h i s  y e a r  was e s t i m a t e d  t o  be  0.003 man- re^. 

A l l  o t h e r  measurements o f  r a d i o a c t i v i t y  w i t h i n  t h e  O f f - S i t e  Radio1og:czl 

S a f e t y  Program were a t t r i b u t e d  t o  n a t u r a l l y  occurr:?g r a d i o a c t i v i t y  o r  

a t m o s p h e r i c  f a l l o u t  aad  n o t  r e l a t e d  t o  underground n u c l e a r  test o p e r a t i o r . :  

d u r i n g  t h i s  r e p o r t  p e r i o d .  

The Long-Term H y d r o l o g i c a l  Moni to r ing  Prograu  us?d f o r  t h e  m o n i t o r i n j  

o f  r a d i o n u c l i d e  c o n c e n t r a t p n s  i n  s u r f a c e  and ground w a t e r s  which a r c  dos--.- 

g r a d i e n t  f rom sites o f  p-t underground n u c l e a r  tests was con t inued  f o r  r h e  

NTS and f o r  s i x  o t h e r  s i tes  l o c a t e d  e l s e w h e r e  i n  Nevada, Colorado ,  Krv~ 

Xexico,  and M i s s i s s i p p i .  C o n c e n t r a t i o n s  of  n a t u r a l l y  o c c u r r i n g  r a d i o n u c l i c e  . 



-. 
,:::!I as isotopes of uranium and u ~ R ~ ,  were detectcd in samples collectsd 

2 :  xost locations at levels which were comparable to concentrations measured 

f ~ r  ?reviaus years. Except for a sample collected at Half Eiuon Creek Ovcr- 

I. .,dh., Xississippi (Project Dribble), and samples collected at  ells known to 

b z  conranin;lted by the injection of high concentrations of radioactivity for 

~ 2 s t e  disposal or tracer studies, no radioactivity related to past under- 

ground tests or to the contaminated wells was identified. The annual surface 

varzr sample collected at Half Moon Creek Overflow had a 3~ co .cen:ration of 

5.1 s uCi/ml. Since the ab~ve background concentration for this year 

;s only 0.17% of the Concentration Guide for individuals in an uncontrolled 

Jrea, no further sampling was done prior to the next scheduled sampling in 

1975. 



The major por t ion  of the Of f - s i t e  Radiological  Safe ty  Prograa f o r  t he  STS 

c u n s i s t s  of  cont in~ol l s ly-opera tcd  dosimetry and a i r  sampling networks and scl~ecl-. 

t~lcci c o l l e c c i u n s  o f  milk and wacer samples a t  l oca t i ons  surrounding t he  XTS. 

~:c:'ore e ~ c l i  lruclcar r J s t ,  mobile monitors were posi t ioned i n  the  off-site are.):, 

;nost l i k e l y  to be esposed by a poss ib l e  r e l e a s e  of r ad ioac t i ve  ma te r i a l .  Tiles< 

monitors ,  equipped w i t h  r ad i a t i on  survey instruments ,  gamma-rate recorders ,  

t l ~e rmo l~minescen t  dosimctcrs ,  po r t ab l e  a i r  samplers,  and supp l i e s  f o r  co1lec::nb 

environmental samples, were prepared t o  conduct a monitoring p r o g r m  direccdd 

from the  XTS Colitrol Point  v i a  two-way r ad io  communications. I n  a d d i t i o n ,  f d r  

each event  a t  t h e  NTS, a U.S. A i r  Force a i r c r a f t  wi th  two Xeynolds E l e c t r i c a l  

and Engineering Co. monitors  equipped w i th  po r t ab l e  r a d i a t i o n  survey instrun.cnts 

was a i r b o r c e  near  s u r f a c e  ground zero t o  d e t e c t  and t r a c k  any r ad ioac t i ve  

e f f l u e n t .  Two NERC-LV cloud sampling and t r ack ing  a i r c r a f t  were a l s o  ava i l ab l e  

t o  o b t a i n  in-cloud samples, a s s e s s  t o t a l  cloud volume, and provide long-range 

t r ack ing  i n  t h e  event  of a  r e l e a s e  of a i rbo rne  r a d i o a c t i v i t y .  

During t h i s  r epo r t  per iod ,  on ly  underground nuc l ea r  de tona t ions  were ccn- 

ducted. All de tona t i ons  were contained. However, during re-entry d r i l l i n g  

ope ra t i ons ,  occas iona l  i nadve r t en t  r e l e a s e s  of a i rbo rne  r a d i o a c t i v i t y ,  p r i -  

mar i ly  radioxenon, d id  occur.  According t o  information providcd by t he  Nevada 

Operat ions Of f i ce ,  ERDA, t h e  fol lowing q u a n t i t i e s  of rad ionucl ides  were 

r e l ea sed  i n t o  t h e  atmosphere du r ing  CY 1974: 

Q u a n t i t y  Released 
Radionuc l i d e  (Ci) 

1 3 3 ~ e  663 

Contained w i t h i n  t he  fol lowing s e c t i o n s  of t h i s  repor r  a r e  d e s c r i p t i o n s  

f o r  each s u r v e i l l a n c e  network and i n t e r p r e t a t i o n s  of t he  a n a l y t i c a l  r e s u l t s  

which a r e  sununarized (aaximm, minimum, and average concent ra t ions)  i n  t a b l c s .  



h'llere a p p r o p r i a t e ,  t h e  average  va lues  i n  t h e  t a b l e s  a r e  compared t o  t h e  a p p l i -  

c a b l e  C ~ w e n t r a t i o n  Guides (CC's) l i s t e d  i n  Appendix A. 

The Pu i n  S o i l  Survey has  been a s u b j e c t  of t h i s  r epo r t  f o r  p rev ious  yea r s ;  

i~owever, i t  i s  a c t u a l l y  a  s p e c i a l  s t udy  and not  r e l a t e d  t o  r o u t i n e  off-NTS 

s u r v e i l l a n c e  f o r  c u r r e n t  n u c l e a r  t e s t s .  Henceforth,  t he  da t a  der ived  from t h i s  

program w i l l  be publ i shed  i n  progress  r e p o r t s  of t h e  Nevada Applied Ecology 

Croup, sponsored by t h e  ERDA, Nevada o p e r a t i o n s  Off ice .  

For "grab" type  samples ,  r ad ionuc l ide  cdncen t r a t i ons  were ex t r apo l a t ed  t o  

t h e  a p p r o p r i a t e  c o l l e c t i o n  da t e .  Concent ra t ions  determined ove r  a  per iod of 

t ime were e x t r a p o l a t e d  t o  t h e  midpoint o f  t h e  c o l l e c t i o n  period.  Concentrat ion 

averages  v e r c  c a l c u l a t e d  assuming t h a t  each concen t r a t i on  l e s s  t han  t h e  minimum 

d e t e c t a b l e  c o n c e n t r a t i o n  (MDC) was equa l  t o  t h e  KDC. The only  except ion  t o  t h i s  

was f o r  t h e  r ad ionuc l ide  measurements f o r  t h e  A i r  S u r v e i l l a n c e  Network. Due t o  

t h e  l a c k  of a  s t a t i s t i c a l l y  de r ived  MDC, t h e  concen t r a t i ons  of r ad ionuc l ide s  

t h a t  could  no t  b e  d e t e c t e d  were assumed t o  b e  zero.  

A l l  radFologica1  a n a l y s e s  r e f e r r e d  t o  w i t h i n  t h e  t e x t  are b r i e f l y  descr ibed  

i n  Table  2 and l i s t e d  v i t h  t h e  minimum d e t e c t a b l e  concen t r a t i ons  (MDC's). To 

a s s u r e  v a l i d i t y  of  t h e  d a t a ,  a n a l y t i c a l  personnel  r o u t i n e l y  c a l i b r a t e  equip- 

ment, s p l i t  s e l e c t e d  samples (except  f o r  t h e  A i r  S u r v e i l l a n c e  and Dosimetry 

Networks) f o r  r e p l i c a t e  ana ly se s ,  and ana lyze  sp iked  samples prepared by t h e  

Q u a l i t y  Assurance Branch, NERC-LV, on  a q u a r t e r l y  b a s i s .  A l l  q u a l i t y  assurance  

checks f o r  t h e  y e a r  i d e n t i f i e d  no probl.eas which would a f f e c t  t h e  r e s u l t s  o f  

t h i s  r epo r t .  

AIR 

Newark, ope ra t ed  by t h e  NERC-LV, c o n s i s t e d  of 49 

a c t i v e  r t ~ d b y  s w i n g  s t a t i o n s  l o c a t e d  i n  21 Western S t a t e s  

(F igu re  6). Samples of  a i r b o r n e  p a r t i c u l a t e s  were c o l l e c t e d  contfnuously 

a t  each  a c t i v e  s t a t i o n  o n  10-cm-diameter, g l a s s - f i b e r  f i l t e r s  a t  a flow 

r a t e  of about  350 m3 o f  a i r  p e r  day. The f i l t e r  c o l l e c t i o n  frequency was 

t h r e e  t imes  veek ly ,  r e s u l t i n g  i n  48- o r  72-hour samples from each a c t i v e  

s t a t i o n .  Ac t iva t ed  c h a r c o a l  c a r t r i d g e s  d i r e c t l y  behind che g l a s s - f i b e r  

f i l t e r s  were used r e g u l a r l y  f o r  t h e  c o l l e c t i o n  o f  gaseous r ad io iod ines  4: 



21 s t a t i o n s  ncar  t h e  NTS. Charcoal  c a r t r i d g e s  could have been added t o  .11! 

, l ~ l ~ e r  s t a t i o n s ;  i f  d e s i r e d ,  by a  te lephone reques t  t o  s t a t i ~ n  ope ra to r s .  A ! !  

. i i r  samples ( f i l t e r s  and c a r t r i d g e s )  were mailed t o  t he  N E X - L V  f o r  a n a l y s ; , .  

\ ; )cL: . l l  r ~ . t r i c v a l  could have been arranged a t  s e l e c t e d  !ocations i n  tkc avcr. t  

.; r e l e a s e  of r a d i o a c t i v i t y  was be l ieved  t o  have occurred.  

* . . ,  
From gamma spectrometrv r e s u l t s ,  small. con rcn t r a t i ons  of ' ~ e ,  3 S ~ r ,  ' - h - ,  

! 1 5 .  :<u, lkSila ,  ! L ' i ~ c  and 1 4 ' ~ e  i n  varying cornbinstions were iden: if icd a: J!! 

\:t.t\;.?rk s t a t  ions except  Currant  and Geyser ,  Xevada. Tablc 3 1 i s t s  t h e  mclx i-:..:, , 

ininimum and average concen t r a t i ons  of these  rad ionucl ides  f o r  eacll s t a t  i 02 .!: 

vhictr r ad ionuc l ides  were de t ec t ed .  Since none of t he  radionricl idas ve re  clccr:-  

buted t o  NTS t e s t i n g  o p e r a t i o n s ,  percentages  of t h e  concent ra t ion  guides ~ C I <  

nut c a l c u l a t e d .  

Tha sou rces  of  t h e  r a d i o a c t i v i t y  were cons idered  t o  be t!;e June 26, 197-. 

nuc l ea r  de tona t ion  by ttre People 's  Republic of China and worldwide f a l l o u t  f r o 2  

previous t t m o s p l ~ e r i c  t e s t s .  The r ad ionuc l ide  1 4 0 ~ a  (12.8-day h a l f - l i f e ) ,  wtl 

is not  u s u a l l y  d e t e c t e d  except  dur ing  s h o r t  per iods  fo l lowing  an ataosprler ic  

de tona t ion ,  was d e t e c t e d  i n  19  ASN s t a t i o n s  only  between June 28 and J S i l ,  

12. Tlle o t h e r  r ad ionuc l ides  were d e t e c t e d  throughout t he  Netvork ar.2 vear 

w i t h i n  t h e  ranges ,  shovn below, which a r e  comparable t o  t h e  r e s u l t s  a f  s u r . ~ ' ~ -  

c o l l e c t e d  w i t h i n  North America dur ing  t h e  per iod  January-Novrmber 1974 &::a 

analyzed by HASL.' 

Radionucl ide Concentrat  i on ,  10" 2 ~ ~ i / m l  
NTS Network North . a c r i c a  

(Jan.-Dec. 197h) (Jan.  d o v .  1974) 
L i f e  

Kad ionucltda (days) 'Flax '?lax '?!in 

53.3 O.&O 50.13 0.2L7 0.02L9 

65.5 1.2 10.022 0.0697 0.00170 

39?g 0.36 9 . 0 2 0  Nor Keportrd 

6 9  1.1 20.015 Sot Reported 

32.5 0.28 0 . 0 3 1  Not Reported 

284 1.0 0 . 1 3  0  1 U.O0%1 



T!ie NTS concen t r a t i on  ranges were s l i g h t l y  h igher  than t h e  co~ lce i l t r a t i on  ranges 

repor ted  by W L ;  however, t he  d i f f e r e n c e  was not  a t t r i b u t e d  t o  t e s t i n g  opera- 

t i o n s  a t  t h e  NTS. 

!:ORLE GAS An> TRITIlJ?f SURVEILLANCE NETWORK 

T!ic Soble Gas and Tr i t ium ~ u r v e i l l a n c e  Network, which was f i r s t  e s t ab -  

Listled i n  ?larch and Apr i l  1972, was opera ted  t o  monitor t he  a i rbo rne  l e v e l s  cf 

rad iokrypton ,  radioxenon, and 3il i n  t h e  forms H ' i ,  HTO, and CIi3T. The Set  - 
work cons i s t ed  of four  on-XTS and s i x  off-NTS s t a t i o n s  (Figure 7 ) .  

The equipment used i n  t h i s  Network i s  composed of two s e p a r a t e  systems,  

a  compressed a i r  sampler  ~ n d  a molecular  s i e v e  sampler.  The cornpressed'air 

equipment cont inuous ly  samples a i r  ove r  a 7-day per iod .  The a i r  is  then 

compressed and s t o r e d  i n  two p re s su re  t anks ,  which toge the r  hold approximaceiy 

2 cub ic  meters  of  a i r  a t  a tmospheric  pressure .  The b o t t l e s  a r e  replaced 

weekly and r e tu rned  t o  t h e  NERC-LV where t h e  con ten t s  of one p re s su re  tank 

a r e  s epa ra t ed  and ana lyzed  f o r  eSKr, radioxenons, and CHjT by gas  chromatog- 

raphy and l i q u i d - s c i n t i l l a t i o n  count ing  techniques  (Table 2 ) .  The molecular 

s i e v e  equipment samples aCr through a f i l t e r  t o  remove p a r t i c v l a t e s  and tilen 

through a s e r i e s  of  molecular  s i e v e  columns. A p p r o x h t e l y  5 cubic  meters  o f  

a i r  a r e  passed through each sampler over  a 7-day sampl i lg  period.  From tile 

HTO adsorbed on  t h e  f i r s t  molecular  s i e v e  column, t h e  concen t r a t i on  of i n  

aCi/ml of  recovered mo i s tu re  and i n  uCi/ml of sampled a i r  is d e t e m i n e d  by 

l i q u i d - s c i n t i l l a t i o n  count ing  techniques.  The 3 ~ ,  pass ing  through t h e  f i r s t  

column a s  f r e e  hydroqen (KT), is  oxid ized  and c o l l e c t e d  on t h e  l a s t  molecular  

s i e v e  c o l r r a .  From the c o n c e n t r a t i o n  of  3~ i n  t h e  mois ture  c o l l e c t e d  from 

the ( i n  u C i / m l  of sampled a i r )  e x i s t i n g  a s  IIT is determined. 

r i t e s  t h e  r d s u l t s  o f  t h i s  Netvork by l l s t i n g  t h e  maximum, 

minimmn, and average  c o n c e d r a t i o n s  f o r  8 5 ~ r ,  t o t a l  Xe o r  13%e,  3~ a s  CH3T, 

3~ a s  KIO,  and 3~ as HI. The annursl. average  concen t r a t i ons  f o r  each s t a t  ion 

were c a l c u l a t e d  ove r  t h e  t ime pe r iod  sampled assuming t h a t  a l l  va lues  l e s s  

than  t h e  minimum d e t e c t a b l e  concen t r a t i on  (MDC) were equal  t o  t h e  MDC. A l l  



conc6n t r a t i ons  of  a f ~ r ,  Xc o r  l j 3 g e ,  3~ a s  Cii3T, 3~ a s  liTb, ~ l i l  ! f i  a, He, art.  

expressed  i n  t h e  s an~c  u n i t ,  c C i  Fe r  m l  of a i r .  S ince  t h c  . . I  concentrcltut-s 1:1 

a i r  v a r i e s  by f a c t o r s  of 15-20 wh i l e  t h e  conccn t r a t i on  i n  w.lccr v a r i e s  b y  

f a c t o r s  up t o  about  L ,  t h e  3~ concen t r a t i on  i n  ~ C i / m l  o f  . ~ t z o s p h e i i c  moist - ~ r $ :  

i s  a l s o  g iven  i n  t h e  t a b l e  a s  a more r s l i a b l e  i n d i c a t o r  of vhan backgro~tnc! 

concen t r a t i ons  of kiTO a r e  exceeded. 

Xs'shoun by 'Table L ,  ttlc maximum and averagrr ' ' k r  1 eve1 s . L C  ;,I 1 .;t.ti. l:,:;~ 

were e s s e n t i a l l y  t he  same. 'The concent ra t io r i s  cf .:ti :is HTO and a s  iiT f c r  t ! ; ~  

yea r  were g e n e r a l l y  t he  same a t  311 l o c a t i o n s  except  for t h e  on-STS , s t ~ t i : - n a  

a t  UJY and Area 12 ,  where t h e  averages  and ranges i n  concenrra ' ians were  

s i g n i f i c a n t l y  h i g h e r  than  t hose  f o r  a l l  o t h e r  s t a r i o n s .  ' The h ighe r  concent ra -  

t i o n s  were g c n e r a l l y  a s s o c i a t e d  wi th  seepage from e a r l i e r  NTS o p c r ~ t i o n s ,  S I . ; I ~  

as  t h e  Sedan c r a t e r i n g  t e s t  and Arca 12  t unne l  tesrs.  Thc t o t a l  of t!lc z;.er.:.:, 

t r i t i u m  c o n c e n t r a t i o n s  (HTO+HT+C!13T) f o r  e i t h e r  of t h a s e  on-KTS s t a t i o n s  K ; ~ S  

l e s s  t han  0.004% of t h e  Concentration Guide f o r  'H i n  a i r ,  wiricii is 5 x 13'' 

b C i / i n l  f o r  an  exposure t o  a  ' r a d i a t i o n  worker.  Small tquant i t i es  of ?ii i n  : t:e 

form ClijT were o c c a s i o n a l l y  d e t e c t e d  off-NTS. However, t h e  concentrat:Lon 

ave rages  and ranges  f o r  samples c o l l e c t e d  a t  a l l  off-NTS l a c a t i o n s  s e r e  

g e n e r a l l y  t h e  same. No d e f i n i t e  c o r r e l a t i o n  between C!ijT and !;TS t e s t i n g  

could  be made. 

Concen t r a t i ons  of radioxenon g r e a t e r  t l ian t h e  XDC were d e t e c t e d  dorir lg  

t h e  yea r  a t  a l l  on-NTS sampling l o c a t i o n s  axd a t  two off-XTS l o c a t i o n s .  Tiw 

radioxenon,  i d e n t i f i e d  a s  3 3 ~ e ,  was measured w i th  a  maximun c ~ n c c n t r a t i c n  

of 1.1 x 10'~ uCi/ml a t  t h e  orr-NTS s t a t i o n  a t  Arca 12. The a g p i i c a b l e  Ccn- 

c e n t r a r i o a  Guide (CC) f o r  r a d i a t i o n  workers  is 1 x ~ C i l m l .  In  t he  : I  :- 

h i g h e s t  c o n c c n t r a t i o n  was a t  Bea t ty  w i th  1 . 4  x 1 0 " ~  i , C i / p ~ l .  :Z ghes t  concentration v a s  a t  Diablo w i t h  1 .7  x i0-I ~ , C i ! o l .  :: 

e i t hm l o c a t i o n  t !~+d~~xe  c o n c e n t r a t i o n s ,  when averaged o - ~ c r  t t . ~  L I ~ :  

s ;mp l i a (  t f # s  f o r  t h e  y a r ,  were l e s s  t h a n  0.008% of t h e  c'(: f o r  t h i s  n ~ . c l  ~ t l ~ .  . 
whicf~ is 1 x 10" uCi/ml f o r  a  s u i t a b l e  sample of  a  popu la t i on  i n  an unc..>n- 

t r o l l e d  a r e a .  



T h e  Dosimetry Network during 1974 cons i s t ed  of 69 l o c a t i o n s  surrounding 

clie Scvada Tes t  S i t e  which were moni tored 'cont inuous ly  wi th  thermoluminesctnt 

az s ime tc r s  (TLD1s). The l o c a t i o n s  of  t h e s e  sta:ions, shown i n  Eigure 6 ,  a r e  

. l ~ i  w i t h i n  a  270-km r a d i u s  of t h e  c e n t e r  of t h e  NTS and inc lude  both inhabi ted  

;::i uninhabi:ed l o c a t i o n s .  Each Dosimetry Netvork s t a t i o n  was rou t ine ly  equip- 

; I L > ~  w i ~ h  t h r e e  ESSG Model TL-12 dos imeters  which were exchanged on a q u a r t e r l y  

a . l s i s .  Wi:hin t h e  gene ra l  a r e a  covered by t h e  dosimetry s t a t i o n s ,  between 45 

~ n i  51 coopera t ing  o f f - s i t e  r e s i d e n t s  wore one o r  two dosimeters  which were 

~x;!raugcd a t  t h e  same t ime a s  t h e  s t a t i o n  dosimeters .  For t h e  l a s t  two q u a r t e r s  

of 197A ( Ju ly  - December), t h e s e  o f f - s i t e  personnel  were monitored us ing  TLD- 

200 dos imeters  and a Harshat4 Model 2271 TLD reader  system which is p resen t ly  

under sva lua t ion .  

Ttae TL-12 dosimeter  has an i n t e r n a l  o r  self-exposure r a t e  equiva lent  t o  

0 . 7  mR/d due co n a t u r a l l y  occu r r ing  'OK i n  t h e  g l a s s  envelope and TLD binder.  

The TLD-200 dos imeters  have no such se l f -exposure  a s  they c o n s i s t  of  indi -  

r ec t ly -hea ted ,  mouocrys ta l l ine  calcium f l u o r i d e  mounted on an aluminum ca rd .  

The s m a l l e s t  n e t  exposure which may be  detenniaed by e i t h e r  type of dosimeter  

is l imi t ed  by t h e  v a r i a t i o n s  i n  t h e  n a t u r a l  background r a d i a t i o n  f o r  a  given 

s t a t i o n  l g c a t i o n .  Experience h a s  shown t h e s e  v a r i a t i o n s  t o  be s i g n i f i c a n t  

from one monitoring pe r iod  t o  aao the r  and much l a r g e r  i n  magnitude than 

v a r i a t i o n s  due t o  t h e  p r e c i s i o n  of  t h e  dosimeters .  Typ ica l ly ,  however, t h e  

s m a l l e s t  n e t  exposura obse rvab le  f o r  a 90-day monitoring per iod  would be on 

t h e  o r d e r  of 1 5  - 45 mR i n  excess  of  background. The term "background," a s  

used i n  t h i s  c o n t e x t ,  r e f e r s  t o  n a t u r a l l y  occu r r ing  r a d i o a c t i v i t y  ( inc luding  

t h ~ c  i n  tb+.dor ine ter  i t s e l f )  p l u s  a c o n t r i b u t i o n  from r e s i d u a l  man-made 

f i s s i o n  p-ts. ..* 
A f t e r  a p p r o p r i a t e  c o r r r c t i o n s  were made f o r  t h e  background exposure 

accumulated du r ing  shipment between t h e  l a b o r a t o r y  and t h e  monitoring loca-  

t i o n s ,  t h e  t h r c e  dos imeter  r ead ings  f o r  each s t a t i o n  were averaged. This  

average  exposure va lue  f o r  each monitoring per iod  and s t a t i o n  was coinpared 



t u  va lues  from t h e  p a s t  t h r e e  y e a r s  t o  determine ii tne  new v a l d e  was wi rh ln  

tile range of p rev ious  background v s l u e s  f o r  t h a t  s t a t i o n .  Any va lues  s i g n i f i -  

c a n t l y  g r e a t e r  than prev ious  v a l u e s  would have l e d  t o  c a l c u l a t i o n s  of n ~ t  

exyosure,  whi le  va lues  s i g r - i c i c a n t l y  l e s s  t!~an prev ious  vd l u e s  wr~uld have Sct?n 

e.samlnc;?d tci dr?rcrminc p v s s i b l e  r eade r  o r  handl ing e r r o r s  producing i n v a l i d  

d a t a .  The r o s n l t s  from each of t h e  pcrsonnel. dos imeters  were compared t o  t h e  

backgroucd vaiue of t h e  n e a r e s t  s t a t i o n  t o  de t r rmine  i f  a ne t  exposure had 

T ~ b l e  5 l i s t s  t h e  maximum, minimum, and average dose equ iva l en t  r ace  

(mrem/d) measured a t  each s t a t i o n  i n  t h e  network du r ing  1974. A l l  doses  a r e  

from environmental backsround. The dose equ iva l en t  r a t e s  were determined b y  

d i v i d i n g  t h e  t o t a l  dose equ iva l en t  f o r  each  monitor ing per iod  by t he  number 

of days i n  t h e  monitor ing per iod  ( t y p i c a l l y  about 90 days per  q u a r t e r  f o r  

1974). The average  d a i l y  r a t e  f o r  t h e  year  was simply t h e  average of t h e  

r a t e s  f o r  t h e  fou r  q u a r t e r s .  The average  annual  dose f o r  t h e  year  is t h e  

product  of t h e  average  d a i l y  r a t e  and 365 days. As shown by t h f s  t a b l e ,  t h e  

average  annual  s t a c i o n  background doses  ranged from 62 m r e m  t o  160 nrem v i t h  

a network average  of  114 mrem. Both t h e  range and t h e  average v a l u e s  f o r  

1974  have decreased  s l i g h t l y  from t h e  two prev ious  years .  This  t r end  seems 

t o  be g e n e r a l l y  t r u e  f o r  most network s t a t i o n s ,  bu t  no exp l ana t i on  is  o f f e r e d  

f o r  t h e  t r end  a t  t h i s  t ime. Among t h e  o f f - s i t e  r e s i d e n t s  who wore dos imeters  

con t inuous ly ,  no personnel  doses  g r e a t e r  than  background were a t t r i b u t e d  t o  

nuc l ea r  t e s t i n g  a t  NTS. 

The whole-body gamma dose  equ iva l en t  va lues  measured by t h e  Dosiruetry 

Network g e n e r a l l y  a g r e e  w e l l  w l th  t hose  publ ished by a s p e c i a l  s t u d i e s  group 

i n  t h e  Of*. of  Radia t ion  Programs, EPA.~ This  r e p o r t  e s t i m a t e s  t h a t  g a m a  

e x p O ' u r ~  
terrertrial and cosmic r a d i a t i o n  f o r  t h e  United S t a t e s  range 

from 7s m m  t o  225 m r e m  per$erson p e r  annum, wi th  a mean of 115 mremla. 
X 

For t h e  Dosimetry Network, t h e  range was 60 mremla t o  150 mremla wi th  a 

mean of 110 mremla. If  cocs ide red  on a s t a t e -by - s t a t e  basi;, however, even 

b e t t e r  agreement is noted. For Nevada, t h e  es t imated  average whole-body 



gnnunn dose equ iva len t  from both t e r r e s t r i a l  and cosmic r a d i a t i o n  is 125 mrcmla, 

whi le  t he  averagc from the  Dosimetry Network was 115 mremla. S imi l a r ly  the  

cs t i rna tc  f o r  C a l i f o r n i a  is 90 mremla, compared t o  the  Dosimetry Network average 

of 95 mrcmla f o r  ttlc C a l i f o r n i a  s t a t i o n s .  For Utah, t he  e s t i n a t e  of 155 

nremla Joes  n o t  compare w e l l  w i th  t h e  Dosimetry Network average of  i O O  mremla. 

ilovever, the  e s t ima te  inc ludes  a l a r g e  component due t o  cosmic r a d i a t i o n  which 

would ba l e s s  predominant i n  t h e  lower, southwestern po r t ion  of thc  S t a t e  

where t h e  Dosimetry Netwo'rk s t a t i o n s  a r e  l oca t ed .  

Ln the  p a s t  y e a r s ,  t h e r e  have occurred  a number of unexplained high dosimeter 

readings  which have been regarded a s  anomalous and were suspected of being 

caused by phenonena a s s o c i a t e d  wi th  t h e  TLD mate r i a l  and not  r e l a t e d  t o  t r u e  

g=a exposure. Out of t h e  more than  1,000 dosimeters  i ssued  f o r  t h e  NTS 

Off-Si te  Dosimetry Network f o r  1974, only  ane unexplained high reading  occur- 

red .  The dos imeter  i n  ques t ion  had a reading  of  1800 mR and had been i ssued  

t o  a n  o f f - s i t e  r e s i d e n t  i n  Reat ty ,  Nevada, dur ing  t h e  f i r s t  q u a r t e r  of 1974. 

A subsequent  documented i n v e s t i g a t i o n  revealed  no explanat ion  f o r  t he  reading ,  

but  i t  was no t  be l i eved  t o  r ep resen t  a t r u e  gamma dose t o  t he  ind iv idua l .  

A network of 30 s t a t i o n a r y  gamma r a t e  r eco rde r s  placed a t  s e l e c t e d  a i r  

sampling l o c a t i o n s  was used t o  document gamma exp0sur.e r a t e s  a t  f ixed  loca-  

t i o n s  (F igu re  6) .  These r eco rde r s ,  des ignated  as LSI ' s ,  use a 2.5- by 30.5-cm 

cons tant -current  i o n i z a t i o n  chamber d e t e c t o r  f i l l e d  w i t h  methane, and ope ra t e  

on e i t h e r  110 V a .c .  o r  on a se l f - con ta ined  b a t t e r y  pack. They have a range 

of  0.004 &!/h t o  40 mR/h w i t h  a n  accuracy of  about 210% of  a reading  abcve 

background. ing  t h i s  r e p o r t  period;  no i n c r e a s e  i n  exposure r a t e s  a t t r i b -  

u t a b l e  t o  Nl& r a t i o n s  was d e t e c t e d  by t h e  network of gamma r a t e  recorders .  

4' 

M I L K  SURVEILLANCE NETWORK Ir 

Milk is only  one of  t h e  sou rces  of d i e t a r y  i n t a k e  of environmental 

r a d i o a c t i v i t y .  However, i t  is a very convenient  i n d i c a t o r  of t h e  gene ra l  

popu la t ion ' s  i n t a k e  of  b i o l o g i c a l l y  s i g n i f i c a n t  r ad ionuc l ide  contaminants. 



For t h i s  reason  i t  is  monitored on a  r o u t i n e  b a s i s ,  Few of  t h e  f i s s i o n  pro- 

duc t  r a d i o n u c l i d e s  become incorpora ted  i n t o  t h e  mi lk  due t o  t h e  s e l e c t i v e  

metabolism of t h e  cow. However, t hose  t h a t  a r e  incorpora ted  a r e  ve ry  impor- 

t a n t  from a  r a d i o l o g i c a l  h e a l t h  s t andpo in t .  The amount t r a n s f e r r e d  t o  mi lk  

is  a very  s e n s i t i v e  measure of t h e i r  concen t r a t i ons  i n  t h e  environment.  The 

f i v e  most common f i s s i o n  product  r ad ionuc l i de s  which can occur  i n  m i lk  a r e  

89 '90~r,  1 3 h ,  13'cs, and 1 4 0 ~ a .  A s i x t h  r ad ionuc l i de ,  4 0 ~ ,  a l s o  occurs  i n  

milk a t  a  reasonably  cons t an t  c o n c e n ~ r a t i o n  of about  1 .2  x u C i / m l .  

S ince  t 5 i s  is a  n a t u r a l l y  occu r r i ng  r a d i o n u c l i d e ,  i t  was n o t  included i n  the  

a n a l y t i c a l  r e s u l t s  summcrized i n  t h i s  s e c t i o n .  

The mi lk  s u r v e i l l a n c e  networks opera ted  by t h e  NERC-LV were t h e  r o u t i n e  

Milk S u r v e i l l a n c e  Network (MSN) and t h e  Standby Milk Su rve i l l ance  Network 

(SNSN). 'rhc MCN du r ing  1974 (F igure  9 )  c o n s i s t e d  of 25 d i f f e r e n t  l o c a t i o n s  

where 3 . 8 - l i t r e  m i lk  samples were c o l l e c t e d  from fami ly  cows, commercial 

pa s t eu r i z ed  mi lk  producers ,  Grade A raw mi lk  intended f o r  p a s t e u r i z a t i o n ,  and 

Grade A raw mi lk  f o r  l o c a l  consumption. I n  t h e  event  of a r e l e a s e  of a c t i v i t y  

from t h e  NTS, i n t e n s i v e  sampling would have been conducted i n  t h e  a f f e c t e d  

a r e a  w i t h i n  a  480-km r a d i u s  of CP-1, NTS, t o  a s s e s s  t h e  r ad ionuc l i de  concen- 

t r a t i o n s  i n  mi lk ,  t h e  r a d i a t i o n  doses  t h a t  cou ld  r e s u l t  from t h e  i n g e s t i o n  of  

t h e  mi lk ,  and t h e  need f o r  p r o t e c t i v e  a c t i o n .  Milk s u p p l i e s  and producers  

beyond 480 km a r e  sampled w i t h  t h e  SMSN. 

During 1974,  86 mi lk  saatples were c o l l e c t e d  from t h e  MSN on a q u a r t e r l y  

c o l l e c t i o n  schedule .  Milk could  n o t  u s u a l l y  be ob t a ined  a t  a l l  l o c a t i o n s  a t  

any one c o l l e c t i o n  time. Cows no t  l a c t a t i n g ,  no one home, o r  no mi lk  on tile 

day f i e l d  pe r sonne l  a r r i v e d  a t  t h e  ranch  were some of  t h e  r e a sons  why some 

of  t h e  -8 were no t  c o l l e c t e d .  During t h e  yea r ,  m i lk  sampling p o i n t s  

also chm@ 88 COWS were so ld  o r  were o the rw i se  unava i l ab l e  f o r  r e g u l a r  
h. 

milk ingr .  ' t 
a- 

The SMSN c o n s i s t e d  of about  175 Grade A m i l k  process ing  p l a n t s  i n  a l l  

S t a t e s  west of  t h e  M i s s i s s i p p i  R ive r ,  which could  be  reques ted  by te lephone 

t o  c o l l e c t  raw mi lk  samples r e p r e s e n t i n g  mi lk  sheds  supply ing  mi lk  t o  t h e  



plants .  Since the re  were no re l eases  of r a d i o a c t i v i t y  from the NTS o r  o the r  

t e s t  l o c a t i o n s ,  t h i s  network was not  ac t iva ted  except t o  request  an occasional  

sample t o  check i t s  readiness  and r e l i a b i l i t y .  No a n a l y t i c a l  r e s u l t s  

a r e  repor ted  here f o r  t h e  SMSN because the  samples were not associated with 

any p a r t i c u l a r  nuclear  a c t i v i t y  o r  i n s t a l l a t i o n .  

Each milk samp1.e was analyzed f o r  gamma-emitters and 8 9 - 9 0 ~ r .  Samples 

co l l ec ted  a t  s i x  loca t ions  from the  MSN were a l s o  analyzed fo r  3 ~ .  Table 2 

l ists the  genera l  a n a l y t i c a l  procedures and de tec t ion  limits f o r  these  

analyses.  

The a n a l y t i c a l  r e s u l t s  of milk samples co l l ec ted  from the MSN during 

1974 a r e  summarized i n  Table 6. The maximum, minimum, and average concen- 

t r a t i o n s  of t h e  13'cs, 89 -90~r ,  and 3~ i n  samples co l l ec ted  during the  year 

a r e  shown f o r  each sampling locat ion .  No radionuclides from NTS opera t ions  

were detec ted  i n  any of the  milk samples. Although 13'cs and 8 9 - 9 0 ~ r  were 

observed i n  t h e  samples, the concentra t ions  of these  radionuclides were 

s i m i l a r  t o  l e v e l s  found i n  samples co l l ec ted  f o r  the  Pasteurized Milk Net- 

work (PKN). Therefore,  they a r e  a t t r i b u t e d  t o  world-wide f a l l o u t ,  

The P S ,  sponsored j o i n t l y  by t h e  Environmental Protec t ion  Agency and 

the  Publ ic  Health Service ,  c o n s i s t s  of 63.sampling s t a t i o n s  i n  the  United 

S t a t e s ,  one i n  Puetto Rico, and one i n  t h e  Canal Zone. Sampling r e s u l t s  a r c  

summarized by monthly averages,  running 12-month averages,  and a 12-month 

average f o r  the  whole n e t w r k .  Although t h e  PWN r e s u l t s  f o r  the  milk samples 

c o l l e c t e d  throughout CY 1974 a r e  not  complete, one can use the l a t e s t  Infor-  

mation on -nth averages f o r  comparison purposes s i n c e  the perf od covers 

a f u l l  ya* reasonal  va r i a t ions .  
4. 

rC 
Shown below a r e  t h e  ranges i n  t h e  12-month averages f o r  netvork s t a t i o n s  

and t h e  network averages of 9 0 ~ r  and 13'cs f o r  both the  PMN9 and the MSN. 

For t h e  PMS, concentra t ions  which were equal  t o  o r  l e s s  than the  appropr ia te  

minimum d e t e c t a b l e  concentra t ion  (1-5 pCi f l  f o r  8 9 ~ r ;  1-2 pCi/ l  f o r  9 0 ~ r ;  



4-10 p C i / l  f o r  13'cs) were s e t  equal t o  zero f o r  averaging, For the ?tSN 

they  were s e t  equal to  the MDC. A s  indica ted  by t h i s  comparison, ttic con- 

ccn t ra t ions  of these radionuclides i n  the area  surrounding the KTS and 

o t l i c r  ,I reas of Korch America a r e  comensurate.  

Radionuclide Concentrations 
( 1 0 ' ~  ucilrnl) 

Strontium-90 Ces iun-13 7 

b n g e  i n  Range i n  
12-Month 12-Month 12-Month 12-Month 
S ta t ion  Network S ta t ion  Network 

Network Pericd Averages Average Averages Average 

Iyrsi?; June 1973- 0-9 5 ' 0-9 2 
Hay 1974 

MSN January- 21.0 - 4.5 . c1.7 <10.0 - ~ 1 0 . 0  ~ 1 0 . 0  
December 1974 

The Water Survei l lance  Network (WSN), operated i n  o f f - s i t e  a reas  around 

the  NTS during 1974, consis ted  of 59 loca t ions  (Figures 10 and 11) where 

NERC-LV personnel co l l ec ted  3 .8 - l i t r e  water samples. The samples verc  col- 

l ec ted  from community water supp l i e s ,  wel ls ,  open and closed spr ings ,  s t r e a m ,  

l akes ,  and ponds. I f  a r e l ease  of r a d i o a c t i v i t y  from NTS had occurred, spe- 

c i a l  sampling wi th in  the a f fec ted  a rea  would have been conducted to  deter -  

mine radionuclide concentrat ions.  

0ui)J. 1974. 233 water r aap les  were co l l ec ted  from these  locat ions  on 

a quuw c o l l e c t i o n  schedule. I n  some cases  opera t ional  p r i o r i t i e s ,  
4' 

f rozan .wrces, etc . ,  prevented the  sampling of each loca t ion  every time. 
A- 

A l l  water samples from che WSN were analyzed by gamma spectrometry and 

counted f o r  g ross  alpha and g ross  b e t a  r ad ioac t iv i ty .  Network samples from 



approximately 1 3  loca t ions  west ,  south ,  and southeast  of the  N'TS were a l s o  

rou t ine ly  analyzed f o r  3 ~ .  For the  purpose of iden t i fy ing  the  source of the 

gross  r a d i o a c t i v i t y  i n  a l l  network samples and monitoring f o r  concentrat ions 

u f  s t ront ium and plutonium i n  the  environment, se lec ted  samples were given 

s p e c i a l  analyses  a t  l e a s t  once during the  year. For su r face  water samples, 

the  s p e c i a l  analyses  included 89 -90~r ,  2 3 8 - 2 3 9 ~ u ,  U ,  and 2 2 6 ~ a .  For drinking 

water samples, the  analyses '  included 89 -90~r ,  U ,  and 2 2 6 ~ a .  Table 2 l is ts  the  

genera l  a n a l y t i c a l  procedures and d e t e c t i o n  l i m i t s  f o r  each analys is .  

The a n a l y t i c a l  r e s u l t s  of a l l  samples were published i n  Radiation Data 

and Reports, a  monthly pe r iod ica l  of t h e  Environmental Protect ion Agency. For 

the  purpose of t h i s  r e p o r t ,  only the  a n a l y t i c a l  r e s u l t s  f o r  89'90~r and Pu 

f o r  the s u r f a c e  water samples and a  summary of the  3~ r e s u l t s  f o r  a l l  water 

samples a r e  presented i n  Tables 7  and 8 ,  respect ively .  No gamma-emitting 

f i s s i o n  products were detected i n  any of the  samples by gamma spectrometry. 

A s  shown by Table 7, no 8 9 - 9 0 ~ r  was detected abova the appropr ia te  MDC 

f o r  any of the  samples. Levels of 2 3 8 - 2 3 9 ~ u  a t  some loca t ions  f luc tua ted  

s l i g h t l y  above the  d e t e c t i o n  l i m i t .  However, the  l e v e l s  above the  MDC 

appeared t o  be random f luc tua t ions .  The range and average concentrat ions 

f o r  the  whole network a r e  comparable t o  environmental l e v e l s ,  shown below, 

observed i n  samples co l l ec ted  by o t h e r  agencies'0 i n  o f f - s i t e  regional  a rcas  

during 1973. 

Radioact iv i ty  Concentration uCi/ml) 

No. of Pu To ta l  2 3 8 ~ u  2 jgPu  
Locat ion  Samples Min Max Avg Min Max Avg Min Max Avg 

L 

LASL 
~ l b u ~ u e r ~ w :  4 14  --- --- --- 0.009 0.12 0.04 0.007 0.82 0.14 

Rocky FIatmk-. 4 

(Great Weatorn x 
Reservoir)  
Golden, CO 15  ~ 0 . 0 1  0.31 e0.08 --- --- --- --- --- --- 
WSN ( a l l  loca- 
t i o n s )  NTS, NV 12 --- --- --- ~ 0 . 0 3 1  0.12 <0.037 <0.040 0.088 ~ 0 . 0 5 2  



- Since? levels of 3 f l  i n  s u r f a c e  wate r  samples (Table 8 )  were consiccen: 

t i~ rc~ughout  the.WSN and s i m i l a r  t o  l e v e l s  observed by  o t h e r  a g e n c i e s ,  sho;~ 

hclow,  a l l  l e v e l s  urre a t t r i b u t e d  t o  vorld-wide f a l l o u t  and n a t u r a l  oourccs .  

3~ Concentrat ions  
No. ( uCi /ml) 

Locat i.on SampLes Min >lax .;vz, 

L:lSL 
A Lb uquerque , ti?[ 19 

LLL 
Livermore, CX 99 % 

; i S S  ( a l l  i o c a t i a n s )  
STS, Xi '  5 3 

The l e v e l s  of 3~ i n  samples c o l l e c t e d  a t  Vegas Wash and NERC-LV 

(Table  8) were g e n e r a l l y  h i g h e r  than  a l l  o t h e r  WSN l o c a t i o n s .  These 

t w o  l o c a t i o n s  have a common s o u r c e  of wa te r ,  t h e  Colorado River ,  whict: -as 

?H c o n c e n t r a t i o n s  h i g h e r  chan o t h e r  l o c a t i o n s  sur rounding  t h e  NTS, Thls . s  

d u e  t o  t h e  l a r g e  f r a c t i o n  of flow r e s u l t i n g  from s u r f a c e  runoff  from ua:er -  

sheds  of t h e  Colorado River  having h i g h e r  r a t e s  of r a i n f a l l  than t h e  o f i -  

NTS a r e a .  

LONG-TERM IIYDROLOGICAL NONITORINC PROGRAY 

During t h i s  r e p o r t  p e r i o d ,  NERC-LV personne l  cont inued t h e  c o l l e c t ~ o n  

and a n a l y s i s  of wa te r  samples c o l l e c t e d  from w e l l s ,  s p r i n g s ,  and sprlng-f,,: 

s u r f a c e  water s o u r c e s  which a r e  down-gradient o f  t h e  ground wate r  a t  t h c  :,:J 

and a t  off-NTS s i t e s  of underground n u c l e a r  d e t o n a t i o n s  t o  moni tor  f o r  a2y 

m i g r a t i o n  of t e s t - r e l a t e d  r a d i o n u c l i d e s  i n t o  ground wate r .  The v a c e t  s a n ; : ~ ~  

were collocttd from w e l l  hea* o r  spring d i s c h a r g e  p o i n t s  wherever psssible. 

If punpr were n o t  a v a i l a b l . ,  a n  e lec t r i ca l -mec l lan ica l  wa te r  sampler capable  

o f  c o l l e c t i n g  3 - l i t r e  samples a t  d e p t h s  t o  1800 m was used. 



For the  NTS, attempts were made t o  sample 10 sca t ions  monthly and 18 

s t a t i o n s  semi-annually (Figures 12 and 13).  Not a l l  s t a t i o n s  could be sam- 

p l e d  w i t 1 1  the  des i red  frequency because of inclement weather condit ions and 

inoperat ive  pumps, 

For each sampled loca t ion ,  samples of raw water,  f i l t e r e d  water, and 

f i l t e r e d  and a c i d i f i e d  water were col lec ted.  The raw water samples were 

ar.alyzed f o r  3 ~ .  Port ions  of the  f i l t e r e d  and ac id i f i ed  sarnplrs were given 

radiochemical analyses.  Port ions of the  f i l t e r e d  samples and the  f i l t e r e d  and 

a c i d i f i e d  svnples received s t a b l e  chemical analyses. Table 9 summarizes the 

c r i t e r i a  which were observed f o r  analyzing the  v a t e r  samples. Each f i l t e r  

was a l s o  analyzed by gamma spectroscopy. Table 2 summarizes the ana ly t i ca l  

techniques used. 

Tables 10 and 11 l i s t  the  a n a l y t i c a l  r e s u l t s  of a l l  samples col lec ted 

during t h i s  repor t  period. Many of the  1973 monthly samples could not 
be analyzed i n  time f o r  l a s t  yea r ' s  repor t .  Therefore, Table 12 is  an up- 

uated l i s t i n g  of a n a l y t i c a l  r e s u l t s  f o r  these samples. 

The only radionuclide unusual t o  we l l  v a t e r  tha t  was detected was 3~ 

in hTS Wclls C and C-1. The 3!i i n  these  two wel ls  was introduced a s  pa r t  of 

a t r a c e r  experiment. Both we l l s  had concentrat ions which ve re  l e s s  than 

0.0001% of t h e  Concentration Cuide (CC) f o r  a r ad ia t ion  worker. 

Tables 10,  11, and 12 show concentrat ions of gost, 2 3 8 ~ u ,  and 2 3 9 ~ u  tha t  

were above t h e i r  r e spec t ive  MDC. These concentra t ions  v i t h  two- 

sigma countin# e r r o r s  and percentages of C C ' s  f o r  individuals  i n  an un- 

c o c t r o l l e d  area a r e  as follows: 8 

8 



Radio- Conc. % of Conc. 
I-ocat ion nuc l i de  ( 1 0 - ~ u ~ i / m l )  Guide 

STS Well C 9 0 ~ r  2.5 + 1 . 3  0.83 

Well C (1973) 9 0 ~ r  5.0 2 1.8 

NTS Well UE 19C-S ' O S ~  1 .9  + 1.6 0.63 

NTS Uel l  UE 5c  239pu 0.050 + 0.030 0.001 

1r:dian Spr ings  2 3 8 ~ u  0.018 + 0.016 0.0003 
Sewer Co. Inc.  
e l l  0 .  1 

Shoshoqe Spring 9 0 ~ r  0.92 2 0.91 0.31 

The f i r s t  two concen t r a t i ons  a r e  considered t o  be  anomalies. A l l  o t he r  

samples from each l o c a t i o n  dur ing  t h e  y e a r  had concen t r a t i ons  be lov  t he  ? D L ' S  

o r  had concen t r a t i ons  v i t h  r e l a t i v e l y  l a r g e  counting e r r o r s .  The o t h e r  con- 

c e n t r a t i o n s  l i s t e d  above have e r r o r  terms too l a r g e  f o r  one t o  say t h a t  t he  

concen t r a t i ons  a r e  r e a l  and not  a  r e s u l t  of s t a t i s t i c a l  e r r o r .  

Due t o  t h e  absence of in format ion  on background l e v e l s  of 3~ i n  deep 

w e l l s ,  t h e  3~ concsn t r a t i ons  measured by t h i s  program can only  be compared 

t o  prev ious  de te rmina t ions  f o r  t h e  same loca t i ons .  Such a  comparison f o r  

each l o c a t i o n  i n d i c a t e d  t h a t  t h e r e  a r e  no s i g n i f i c a n t  t r ends  i n  concentra-  

t i ons .  

Other Tes t  S i t e s  

The annual  c o l l e c c i o n  and r a d i o l o g i c a l  a n a l y s i s  of water  samples was 

cont inued  f o r  t h i s  program a t  a l l  off-NTS s i t e s  of underground nuc l ea r  

detonations except  f o r  Amchitka, Alaska,  and P r o j e c t  Rio Blanco nea r  Haeker, 

Colorado, The l a t t e r  t v o  s i t e s  a r e  t h e  r e s p o n s i b i l i t y  of o t h e r  agenc ies .  

The s i t a r  a t  which samples &re c o l l e c t e d  a r e  l oca t ed  near  R i f l e ,  Cslorado 

( P r o j e c t  Rul i son) ;  a t  T a t u t  Dome, M i s s i s s i p p i  ( P r o j e c t  Dribble/Mi r a c l c  Play 1: 

i n  C e n t r a l  Nevada ( F a u l t l e s s  Event); nea r  Fa l l on ,  Nevada (P ro j ec t  S h ~ a l ) ;  i n  

Kio Ar r iba  County, New Mexico ( P r o j e c t  Casbuggy); and nea r  Carlsbad,  New 

Mexico ( P r o j e c t  CnomelCoach) . Figu re s  14 through 20 i d e n t i f y  t he  sampling 



Ic .ca t ions ,  and Table  1 l is ts  a d d i t i o n a l  in format ion  on t h e  l o c a t i o n  ~f  each 

site and tests performed a t  t h e s e  l o c a t i o n s .  

:I11 samplcs wcrc analyzed by t h e  same c r i t e r i a  (Tablc 9) and proccdurcs  

(Tablc 2)  a s  samplcs f o r  t h e  NTS Program. The ana ly t i caL  r e s u l t s  of a l l  water  

;.un;.les c o l l e c t e d  dur ing  1974 a r e  summarized i n  Table 13. Table 14 l is ts  the  

r c s l r l t s  of t h r e e  samples c o l l e c t e d  i n  1973 from t h e  P r o j e c t  Shoal  s i t e  whictl 

wcrc not  r epo r t ed  p r ev ious ly .  

The only  sample r e s u l t s  showing r a d i o a c t i v i t y  concen t r a t i ons  s i g n i f i c a n t l y  

over  background l e v e l s  v e r e  f o r  Half Moon Creek Overflow (P ro j ec t  Dribble) ;  

f o r  LSGS Well No. 1 a t  Plalaga, New Mexico (P ro j ec t  Gnome);. f o r  USCS Wells Xos. 

4 and 8 a t  Malaga ( P r o j e c t  Gnome); and f o r  Well HT-2Y a t  T a t u  S a l t  Dome, 

? l i s s i s s i p p i  ( P r o j e c t  Dr ibb le ) .  A s  expla ined  i n  t h e  1973 r e p o r t , .  t h e  l a t t e r  

t h r e e  w e l l s ,  which a r e  f eaced ,  pos ted ,  and locked t o  prevent  t h e i r  use by 

unauthor ized  personnel ,  were conramtnated by t h e  i n j e c t i o n  of high conccn.. 

t r a t i o n s  of r a d i o a c t i v i t y  f o r  t h e  purpose of was te  d i s p o s a l  o r  r a d i o a c t i v e  

t r a c e r  s t u d i e s .  Therefore ,  samples from t h e  t h r e e  contaminated w e l l s  a r e  

not  used t o  monitor  t h e  movement of r ad ionuc l ide s  from t h e  underground t e s t s .  

The sample from Half Moon Creek Overflow, a  s u r f a c e  water  sample, had a  

3~ c o n c e n t r a t i o n  o f  5.1 x  10'~ p C i / m l ,  whereas f o r  p rev ious  yea r s  t h e  3~ con- 

c e n t r a t i o n s  have been 4.3 x 10" u C i / m l  (1972) m d  2.7 x 10" u C i / m l  (1973). 

S ince  t h e  h igh  c o n c e n t r a t i o n  f o r  t h e  yea r  is on iy  0.17% of t h e  C o n c e ~ t r a t i o n  

Guide f o r  :nd iv idua ls  i n  an uncon t ro l l ed  a r e a ,  no f u r t h e r  sampling u ~ t  done 

p r i o r  t o  t h e  next  scheduled  sampling i n  CY 1975. The concen t r a t i ons  oi 3~ 

i n  a l l  o t h a r  s u r f a c e  w a t e r s  were below 2.5 x u C i / m l ,  a  l e v e l  c o n s i A ~ r e d  

from p a s t  a ~ p e r i o n c e  t o  be t h e  h i g h e s t  one would expec t  from atmospheric 

f a l l o u t .  d 

The concentration of 96sr r epo r t ed  f o r  t h e  w e l l  sample c o l l e c t e d  a t  

USCS Well No. 1, Halaga,  New Mexico (P ro j ec t  Gnome), is cons idered  t o  be a 

s t a t i s t i c a l  e r r o r  and n o t  a v a l i d  va lue .  The concen t r a t i on  w i th  i ts  two- 

sigma e r r o r  term was 1.4 x uCf/ml 2 0.85 x loo9 uCi/ml. 



The concen t r a t i sns  of 9 0 ~ r  measured i n  s u r f a c e  water  samples were 

a t t r i b u t e d  t o  acmosplreric f a l l o u t .  

The 3~ concen t r a t ions  measured i n  w e l l  s anp le s  ve re  compared t o  the  

a n a l y t i c a l  r e s u l t s  of samples c o l l e c t e d  previous ly  a t  each loca t ion .  No 

s i g n i f i c a n t  t r ends  i n  concen t r a t ions  were apparent .  

WHOLE-BODY COL'NTINC 

During 1974, t h e  measurements of t h e  body burdens of r a d i o a c t i v i t y  i n  

s e l e c t e d  o f f - s i t e  r e s i d e n t s  who 'ltight have been exposed t o  r a d i o a c t i v i t y  

r e l eased  from t h e  NTS was continued.  The whole-body counting f a c i l i t y  was 

descr ibed  i n  t h e  1973 r e p o r t  (NERC-LV-539-31, Hay 1974). 

Ninety-f ive i n d i v i d u a l s  from 14 l o c a t i o n s  v e r e  examined. These loca t ions  

were Pahruap, Spr ingdale ,  Beat ty ,  Hoopa, Ca l i en te ,  Pioche, Nyala, Diablo,  

Go ld f i e ld ,  Lathrop Wells ,  Lly,  Tonopah, Twin Spr ings ,  and Spring Heedows 

Farms, Nevada. 

The minimum d e t e c t a b l e  concen t r a t ion  f o r  13'cs was 5 x u C i  / g  for  a 

body weight of  70 kg and a 40-minute count. Each ind iv idua l  was a l s o  given 

a complete bemcltological examination and a thy ro id  p r o f i l e ;  from each 

i n d i v i d u a l  a  u r i n e  sample was c o l l e c t e d  f o r  and 2 3 8 ' 2 3 9 ~ u  analyses .  

From t h e  r e r u l t n  o f  whole-body count ing ,  t h e  f i s s i o n  product 12'cs vas 

de tec t ed  above t h e  d e t e c t i o n  l i m i t  i n  25 ind iv idua l s .  The maximum, minimum. 

and average  concen t r a t ions  f o r  t h i s  r ad ionuc l ide  ve re  4 .1  x 10'' ~ C i l g ,  

5.0 x 10" uCi/g, and 1.2 x 10" yCi/g body weight ,  r e spec t ive ly .  

-8 c o n c e n t r a t i o n d a r e  comparable t o  those  repor ted  by the  hea l th  

S e w i c e s  Laboratory,  1 6 h o  Nat ional  Engineering Laboratory,  Energy Rcsaarch 

and Development Adminiatrat ion.  Th i s  f a c i l i t y  examines about G O O  workers 

per  annum a t  t h e  Nat ional  Reactor  T e s t i n g  S t a t i o n ,  near  Idaho F a l l s ,  Idaho. 



For the past year, L 3 7 ~ s  has not becc mcasurc.5 dbovc t h e i r  dereccion l:cA: d f  

0.002 uCi for a 10-minute count in any of the! radiat iol :  wcrkers excep: t:;;,~: 

known to be occupationally exposed. Sased upon che 70 kg body weigh: oi 

standard man, th f s  is equivalent to 3 x lo-' ~ C i / g .  



DOSE ASSESS>IN'T 

The o n l y  r a d i o a c t i v i t y  d e t e c t e d  f rom NTS : p e r a t l d a =  uas ! " ~ e  a t  3ea .  r y  

and D i a b l o ,  Nevada. Based upon t h e  ~ h n p i i . l g  r t ! j u l t ~  f o r  t!it:,e l s c a t i s n s  azd  

t h e  d o s e  c a l c u l a t i o n s  d e s c r i b e d  i n  Appendix B ,  t h e  whole-aody d o s e s  t o  o f f -  

!:TS r e s i d e n t s  * ; e r e ' c a l c u l s t e d .  S i n c e  : '?;ie E M ~ C  up 9L:! o f  ? h ~  t o t a l  a f r b c r n e  

r a d i o a c t i v i t y  r e p o r t e d  as r e l e a s e d  f r o n  t h e  NTS dur::,g 1 9 7 i ,  :iie c o n t r i b u t f o n  

t o  t h e  t o t a l  d o s e  r e c e i v e d  by off-hTS r e s i d e n t s  by a.11 o t h e r  r e p o r t e d  r a d f o -  

n u c l i d e s  was c o n s i d e r e d  n e g l i g i b l e .  So r c l e a s c  c i  a i r b o r n e  3~ was r e p o r t e a  

by  ERDII/NV and no 3ti was d e t e c t e d  o f f  t h e  :;TI; s b o ~ c  its X9C.  T h e r e f o r e ,  r,c dase  

e s t l m a t *  f rom 3~ was c a l c u l a c e d .  

The l a r g e s t  p o p u l a t i o n  g r o u p  v i t h i n  60 'm o f  tb.e STS C o n t r o l  P o i n t  

(CP-1 i n  F i g u r e  5 )  is  l o c a t e d  a t  I n d i a n  S p r l n g s ,  Sevada .  S i n c e  a  n o b l e  a a s  

s a m p l e r  . i s  n o t  o p e r a t e d  a t  I n d f a n  S p r i n g s ,  a d o s e  e s t i m a t e  f o r  t h i s  l v c a t l o n  

was a l s o  made, b a s e d  upon t h e  1 3 3 ~ e  c o n c c n t r a t i o n s  measured  a t  D e s e r r  Rock, an  

on-tiTS s t a t i o n  v h i c h  v o u l d  n o r m a l l y  i n t e r c e p t  STS n i s i l c - t i n e  " d r a i n a g e "  x i n d s  

headed  f o r  I n d i a n  S p r i n g s .  The Desert Rock l o c a t i o n  is l o c a t e d  c l o s e  t o  t h e  

s o u t h e r n  NTS boundary  and  s e r v e s  as a f e n c e - l i c e  aot l i cor  f o r  t h a t  l o c a t i o n .  

The f o l l o v i n g  t a b l e  s u m a r i z c s  t h e  r e s u l t s  of a l l  c a l c u ! ~ t : o n s .  

Dose C a i c u l a  ceci P e r c e n t  o f  Dosc 
f rom A c t u a l  K i id i a t i en  Comi t n e n t  

1 3 3 ~ a  C o n c e n t r a t i o n s  P r o t e c t  i on  h ' ichin  80 kn 
L o c a t i o n  (~ r rem)  h a n d a r d  (man-ren) 

B e a t t y ,  NV 2 il. 001 r\. 501 

I n d i a n  S p r i n g s ,  NV 

D i a b l o ,  NV 

*No p e o p l e  r e s i d e  w i t h i n  a n  80-lim r a d i u s  of CI'-1 t n  t h i s  l i r c c c i o n .  Uose 
commitment a t  D i a b l o  was 2 x 10'~ man-rem. 



Tlie dose  e s t i m a t e s  f o r  a l l  t h r e e  l o c a t i o n s  v e r e  equa l  t o  o r  l e s s  than 

0.301 p e r c e n t  o f  tile r a d i a t i o n  p r o t e c t i o n  s t a n d a r d  (Appendix A). I n  f a c t ,  

t ! l ~ ?  e s t i m a t e s  were ~0.002 pe rcen t  of t h e , d o s e  one would r e c e i v e  from environ-  

t ~ c n t a l  background r a d i a t i o n ,  which ranges  between 83-150 mrem/a f o r  t h e s e  

l o c a t i o n s .  

Thcse e s t i m a t e s  a r e  about  1 /10  of more conse rva t i ve  dose e s t i m a t e s  based 

upon ? t a o s p h e r i c  d i f f u s i o n  equa t ions  (Appendix B). Calcu l a t i ons  w i th  t h e  

?.it t e r ,  under t h c  assumption t h a t  t h e  t o t a l  663 C i  of 1 3 3 ~ e  from a l l  sources  

du r ing  t h e  yea r  was r e l e a s e d  a t  a cont inuous  r a t e  ove r  a  per iod  of s e v e r a l  

Itours under a tmospher ic  c o n d i t i o n s  which would maximize exposures ,  r e s u l t e d  

in  t h e  fo l lowing  e s t i m a t e s :  

Bea t t y  11 urem 

Ind ian  Spr ings  11 urem 

Diablo 0.4 litem 
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Figure 2 .  Nevada Test  S i t e  Road and F a c i l i t y  Map 
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Figure 7 .  Noble Gas and T r i t i u m  Surveillance Network 



Fiaure 8. Dosimetry Network 
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Figure 9 .  Milk Surveillance Network 
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Figure 10. Water Surveillance Network 
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Figure 11. Water Surveillance Network, Las Vegas Valley 
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Figure 12. On-NTS Long-Term Xydrological Monitoring Program 
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Figure 13. Off-BTS Long-Term Hydrologtcal Xonitoring Program 
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ON-SITE SAMPLING LOCATION 
Figure 14. Long-Term Hydrological Monitoring Locations. Carlsbad. NM. - 

Proj cc! Gnome/Coach 
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Figure 15.  Long-Term Hydrological Monitoring Locations, Fallon, NV, 
Project Shoal 



,gure 16. Long-Term Hydrological Monitoring Locations, Project Dribble1 
Miracle Play (Vicinity of Tatum Salt Dome, MS) 
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Figure 1 7 .  Long-Term Hydrological K2nitoring Locations, Project ~ r i b b l e /  
Miracle Play (Tatum Salt Uome, MS) 
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Figure 18. Long-Term Hydrological Monitoring Locations, Rio Arriba 
County, NM, Project Casbuggy 



Figure 19. Long-Term Hydrological Monitoring Locations, Rulison, CO, 
Project Rulison 
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Figure 20. Long-Term Hydrological Monitoring Locations Central Nevada 
Test Area, Faultless Event 
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Table  1. Underground T e s t i n g  Conducted Off the  Nevada T e s t ,  S i t e  

Same of T e s t ,  Depth 
Operat ion o r  m 

Pro j r c t  Date Locat ion y i e l d d  ( i t )  Purpose of the  Evmt  
d , e  

P r o j e c t  Gnomc/ 12/10/61 48 km (30 mi) SE of  3.1 k t f  363 Multi-purpose experiment.  
~oac i ) '  Car lsbad,  NM (1184) 

P r o j e c t  SIioal 10/26/63 45 km (28 mi) SE o f  '12 k t  366 Nuclear t e s t  d e t e c t i o n  
Fa l lon ,  NV (1200) r e sea rch  experiment.  

P r o j e c t  l I r ibb leb  10/22/64 34 km (21  mi) SW of 5 .3  k t  923 Nuclear t e s t  detec:ion 
(Salmon Event) kfa t t iesburg,  MI (2700) research experiment.  

Opergt ion iong 10/29/65 Amchitka I s l a n d ,  AK 
Silo t 

P r o j e c t  " r ibb leb  12/3/66 34 km (21 mi) SW of 
( S t e r l i n g  Evect)  Ha t t i e sburg ,  M I  

P r o j e c t   asb bug^^^ lL/10/67 88 km (55 mi) E of 
Farmington, MI 

Fau l t  l e s s   vent' 1/19/68 C e n t r a l  Nevada T e s t  
Area 96 ka (60 mi) E 
of  Tonupah, NV 

P r o j e c t  Mi.rucle b  
2/2/69 34 km (21 mi) Sw of  

Play (Diode Tube) Ha t t i e sburg ,  M I  

200 k t -  914 
1 M t  (3000) 

Non- 82 3  
n u c l e a r  (2700) 
exp los ion  

DOD nuc lea r  t e s t  d e t e c t i o n  
experiment. 

Nuclear t e s t  d e f e c t i o n  
resea rch  experiment.  

J o i n t  Government- Industry 
gas s t i m u l a t i o n  experiment. 

C a l i b r a t i o n  t e s t .  

Detonated i n  Salmon/ 
S t e r l i n g  c a v i t y .  
Seismic s t u d i e s .  

P r o j e c t  ~ u l i s o n ~  9/10/69 19 km (12 mi) SW of  40 k t  2568 Gas s t i m u l a t i o n  experiment.  
R i f l e ,  CO (8425) 

Operat ion ~ i l r o w ~  . 10/2/69 Anrchitka I s l a n d ,  AK '1 M t  1219 C a l i b r a ~ i o n  t e s t .  
(4000) 

P r o j e c t  Mi rac le  4/19/70 34 h (21 d) SV of Won- 823 Detonated i n  Salmon/ 
Play (Humid H a t t i e s b u r g ,  M I  n u c l e a r  (2700) S t e r l i n g  c a v i t y  . 
wate r lb  exp los ion  Seismic s t u d i e s  . 
Operat ion 11/6/71 Amchitka I s l a n d ,  AK c5 Mt 1829 T e s t  of warhead f o r  
Cannikinc (6000) Spar t an  missle 

d 



Tab le  1. (con t inuad )  

K,i:nc o f  Tes t , Depth 
Uyor4 '~ ion  o r  m d , e  

P r o j e c t  Date Locat ion  y i e l d d  ( f  t )  Purpcse  of  the Even: 

l ' r o j ec t  Kio 5 /17 /73  48  km (30 mi) SW o f  3x30 k t  1780 Gas s t i m u l a t i o n  ex?cr?r..cnt. 
l i l ; ~ ~ l c o ~  Meeker, CO t o  

2040 
(5840 

t o  
6690) 

- 

J Plovsha rc  e v e n t s  

b ~ e l a  Uniform Events 

C Weapons t c s  t s  

d ~ n f o r r n a t i o n  from " ~ e v i s e d  Nuclear  T e s t  S t a t i s t i c s  ," d i s t r i b u t e d  on January 1 5 ,  1973. 
by llenry G. Vermi l l i on ,  D i r e c t o r .  O f f i c e  o f  Informat ion  S e r v i c e s ,  U.S. Atomic Energy 
Commission, Las Vegas, Nevada. 

e  
News r e l e a s e  AL-62-50, AEC Albuquerque Opera t ions  O f f i c e  , Albuquerque, New Mexico. 
December 1, 1961. 

f ' ' ~ l l e  E f f e c t s  of Nuclear  Weapons" Rev. Ed. 1964. 



3~ Enrichment 
(Long-Term 
Hydrological  
Samples) C 

Tablu 2. Summary of A n a l y t i c a l  Procedures 

Counting Sample 
~ n a l y t  i c a l  Per iod c lna ly t i ca l  S i z e  
Equ i pmen t (?lin) Procedures ( L i t r e )  

Camma spec t ro -  
meter w i c l r  
LO-cm-thick 
by 10-cm-diam- 
e t e r  NaI (T1- 
a c t i v a t e d )  
c r y s t a l  w i t 1 1  
input  t o  203 
channe l s  (C - 2  
MeV) of  400- 
channe l ,  pulsc-  
i le ight  aca lyzer .  

40-100 f o r  
milk and 
water  sam- 
p l e s ;  10-40 
f o r  a i r  
f i l t e r s  o r  
cliarconl 
c a r t r i d g e s  ; 
100 f o r  
LoII~- .~c rm 
Ilydro. 
Uiitcr 
f i l t e r s .  

Hadi onuc l f  de 
concentra-  
t i o n s  quarr- 
t i t a t e d  from 
gamnra spec- 
t rometer  
d a t a  by com- 
p u t e r  using 
t h e  mat r lx  
teclrnique. 

0.4-3.5 f o r  
r o u t i n e  milk 
and water  
samples ; 
3 5 h 3  f o r  
a i r  f i l t e r  
samples ; 
7.3 l i t r e  
f o r  Long- 
Term Hydro. 
Water 
through 
f i l t e r .  

Low-background 50 Chemical 1.0 
thin-window, . s e p a r a t i o n  by 
gas-flow pro- i o n  exchange. 
p o r t i o n a l  Separaced sam- 
coun te r  w i t h  a p l e  counted 
5.7-cm diameter  s u c c e s s i v e l y ;  
window (80 ug/cm2) a c t i v i t y  ca:- 

c u l a t e d  by 
s imul taneous 
equa t ions .  

Automatic 200 Sample pre- 0,005 
l i q u i d  pared by 
s c i n t i l l a t i o n  d i s t i l l  at ion. 
c o u n t e r  wi th  
o u t p u t  p r i n t e r .  

Automatic 200 Sample concen- 0.25 
s c i n t i l l a t i o n  t r a c e d  by 
c o u n t e r  w i t h  e l e c t r o l y s i s  
o u t p u t  p r i n t e r .  followed by 

d i s t i l l a t i o n .  

A l e h a  rpac t ro -  1000 -d 
meter w i t h  45 14008 
mm2, 300-urn 
d e p l e t i o n  dep th  
s i l i c o n  s u r f a c e  
b a r r i e r  d e t e c t o r s  
o p e r a t e d  i n  
vacuum chambers, 

S a p l e  is 1 
d i g e s t e d  w i t h  
a c i d ,  s e p a r a t e d  
by i o n  exchange, 
e l e c t r o p l a t e d  on 
s t a i n l e s s  steel 
plonchet  and count- 
ed by a l p h a  rpec- 
t romete r .  

Detect ion 
~ i m ~ : b  

For r o u t i n e  milk 
and water  gcn- 
e r a l l y  = 1x10''' 
uCi/ml f o r  most 
comaon f a l l o u t  
r ad ionuc l idea  i n  
a s implc  spcc t  rum. 
For . a i r  f  iL:ers, 
= 1x10-13 ~ r C i / m l .  
For Long-Term 
Hydro. sus-  
pended s o l  i d s ,  
f 3 . 0 ~ 1 0 ' ~  
u C i / m l .  



Table  2. (cont inued)  

Counting Somp le 
Typs of A n a l y t i c ~ l  Per iod Ana ly t i  c a l  S i z e  Detectlorr 
$ \ ~ \ c l l v s  i s  Equipment - (:!in) Procedures ( L i t r L  ~ i 5 i  tb - 
2 3 6 &*," S ing  lr? cl~annc L 30 P r e c i p i t a t e d  1.5 - 1 ~ 1 0 ' ~ ~  ~ ~ i / a l  

. a n a l y z e r  wi th  Ra, c m -  
coupled t o  v e r t e d  t o  
P.:!. cube c h l o r i d e .  
J c t c c c o r .  S to rcd  f o r  

30 days f o r  
2 2 2 ~ a  22Gu t o  
e q u i l i b r a t e .  
Radon gas  
pumped i n t o  
s c i n t i l l a t i o n  
c e l l  f o r  a lpha  
s c i n t i l l a t i o n  
cormt ing.  

Gross a l p h : ~  Low-background 50 
Cross b e t a  t l i  in-v indou , 
i n  l i q u i d  gas-f low pro- 
samples p o r t i o n a l  

coun te r  wftli a  
5.7-ca-diameter 
window (80 ug/cm2) 

Cross  b e t a  Low-level end 5 
on a i r  window, gas 
f i l t o r s a  f  l ov  

propor t  i o n a l  
coun te r  wi th  a 
12.7-cm-dLarn- 
e t e r  window 
(100 mg/cm2) 

Sample eva- 0.2 
pora ted ;  
r e s i d u e  
counted.  

F i l t e r s  10-cm = 6 x 1~" '  ,Ct/:: 
counted upon diameter  
r e c e i p t  and g l a s s  f  i b c r  
a t  5 and 12  f i l t e r ;  siim- 
days a f t e r  p l e  co? lec tcd  
c o l l e c t i o n ;  from =350 m3.  
last two 
counts  used 
t o  e x t r a -  
p o l a t e  con- 
c e n t r a t i o n  
t o  mid-col- 
l e c t i o n  t i m e  
assuming T-1. * 
decay o r  us ing  
exper imen ta l ly  

K der ived  decay. 



.. 

'Tdblc 2 .  (cont inued)  

Cuunr ..A$ Sample 
'I'yye ,)t r \ aa ly t i ca l  Per iod Ana ly t i ca l  S i z e  Dcccctlon 
&kg1:5i2 t.qu i ~trnet~c (Hln) P r o ~ c d c ~ r c s  (Lit re )  - ---- ~ i m i  t b  

u!lkr Autouat L C  230 Physi c a l  400- 8 5 ~ ~  m 2x13-!2 
So l i q u i d  s c i n t  i l -  s e p a r a t i o n  by iCOO 1rCilrn1 
Cll 3 I.'. lacioti  c o u a t c r  gas  chroms- :;e = 2 x l 0 - ~ '  

v i t l r  output  tography; d i s -  
so lved  i n  

~ C i l r n l  
p r i n t e r .  

to luene  "cock- mi? = 2x10"~  
t a i l "  f o r  count- uCiim1 
iny. 

4 

--. -- ------ 
d 
Lcm, P. N .  and S n e l l i n g ,  it. X. "Southw~:stern K r \ J i o l o ~ i c a l  Health Laboratory I I J L ~  
r ~ n . ~ l y s L s  and Proccdurcs Hanual," SWRitL-21. southwestern Kadiologiccrl I lcal th  L d m r a t o r y ,  
t av i ronmrn ta l  P r o t e c t i o n  Agcncy, Las Vegas, NV. March 1971. 

b 
T l ~ r  d c c r c t i o n  l i m i t  f o r  a l l  samples o t h e r  than a i r  is def ined  a s  t h a t  r a d i o a c t i v i t y  s l ~ i c i ~  
e q u a l s  cfrc 2-sigma count ing e r r a r .  The d e t e c t i o n  l i m i t  f o r  g r o s s  b e t a  r a d i o a c t i v i t y  
on a i r  f i l t e r s  is d e f i n e d  a s  t h a t  concentration which produccs a '25% count ing d e v i a t i o n  
a t  t h e  95% confidence l e v e l .  Tlte d e t e c t i o n  L i m i t  f o r  g;mrma spectroscopy ana lyses  on 
i ~ l r  f i l t e r s  is based upon tlrat  q u a n t i t y  of r a d i o a c t i v i t y  which can be recognized i n  a  
g.~mm;l s p c c t  rum. 

c . l ~  F. . "llondbook of 1~; ld iochemtc~l  A n a l y t i c a l  Methods ," EPA 680/4-75-001. 
h t v i  ronmencal i ' ro tcct  ion Agency , NERC-LV, Lam Vegas, NV. February 1975. 

.-- <. .. . . . .  . 



Table 3. 1974 Summary of Analytical Results 

for the Air Surveillance h'etwork 

Radioactivit Concentration 

S m p l  ing  No. Dayg Type of 
S (10-1 I,Ci,'mL) b 

!,o%t ion Sampled Radioactivity CMalax '?fin '~vg -- 

Scligman, AZ 

Death Vzlley Jct., CA 

Furnace Creek, CA 
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Table 3. (continued) 

Radfoaccfvfcy Cc lcentrat ion  

:<. t ; : , ;~ 1 1 I ~ G  No. Days Type of c I 
.I 

I,,@(.. . . . . .L.i_'!!!_ --- ..--- Sampleti Hadfoaccfvity C .C K=x-- 'nin I I . . ! ~  -- 



Table 3 .  (continued) 

Radioact ivity  Concencration 

Sam? 1 ing No. Days Type of 
Loca t ion sampleda Radioact ivity  %ax 

Ely, W 



' l ' c i  b l c  3 .  ( cont inued)  

K ~ d . i o a c t i v  i t v  Concencrat i o ~ !  

:<LI!::;I I i 11g Nu. Day; Type o f  - b  
(10'' 2 p ~ i / r n l )  

R a d i o a c t i v i t v  C?f3x '?fin C i.0, i t  i a n  ---. -- --.. - -- . -- - ----- S,lnp led A i l ~  -- 



Table 3. (continued) 

Radioactivity Concentra:ion 

Simp 1 ing No. Days Type of ( l ~ - ~ ~ y ~ i / m l )  

Lacat ion sampleda Radiaac tivit y  ax  a in C ~ v g  

Las Vegas, NV 36.0 9 5 ~ r  0.44 0.065 0.025 

15.0 038u 0.10 0.038 0.0028 

20.0 l o 6 ~ u  0.46 0.15 0.018 

5.0 ls0%a 0.049 0.048 0.00066 

15.0 Is1ce 0.095 0.059 0.0032 

15.0 l s " ~ e  0.44 0.16 0.014 

Lathrop Wells, NV 

Lund, NV 

Mcsquf te, NV 



Table 3. (continued) 

Radioactivity C0ncentra:isn . . 
Sampl Lng No. Days Type of O C / ~  

Locat ion sampleda Rsdicac tivity  ax %in ' ~ v p  

Pioche, NV 

Tonopah, NV 

TTR, NV 



Table 3. (continued) 

Radioactivity Concentration ' 

Sampling No. Day: . Type of ( 1 0 - 1 ~ u ~ i l r n l )  

Location Sampled Radioactivity  ax ' ~ l n  'AVR 

Warm S p r i n g s ,  NV 12 .0  9 5 ~ r  0.37 0.19 0.026 

8 .0  O 3 ~ u  0.071 0.037 0.0034 

4 . 0  06Ru 0.41  0.41 0.012 

5 . 0  lblce 0.076 0.071 0.0028 

4 . 0  lcc4ce 0.48 0.48 0.014 

Pedersen Valley 
\'lev Rch., NV 

Eureka, NV 

Currant, NV 
Blue Eagle Ranch 



Table 3. (continued) 

Radioactivity Concencration 

Sampling No. Days Type of (10-I 2u~i/ml) ,, 
Locat ion sampleda Radioactivity 'nin 'AVR 

Blue Jay, NV 

Groom Lake, NV 

Sunnyside, NV 



Table 3. (continued) 

Radioactivity Concentration 

Sa:r.pl ing No. Day: Type of ( l ~ - l ~ u ~ i l m l )  

Loca: ion Sampled Radioactivity  ax '~2n C ~ v g  

Austin, NV 

Nyala, NV 

Scotty's Jct., NV 

Duckwater, iW 



Table 3. (continued) 

Radioactivity Concentration 

Sampling No. Day2 Type of (10‘~~u~ilml) 

Location Sampled Radioactivity  in C ~ v g  

Stone Cabin Rch., NV 11.0 

11.0 

11.0 

St. George, UT 

Garrison, UT 

Cedar City, UT 

Milford, UT 



Table 3. (cont inued)  

Rad ioac t i v i t y  Concentrat  i o n  

Sanp 1 ing No. Day: Type of ( l o - l 2 ~ ~ i / r n l )  

Lo:n : i o n  - Sampled Rad ioac t i v i t y  ' M ~ X  C ~ i n  C ~ v g  

8 Represents  t h e  n m b e r  of sampling days  of t h e  year  du r ing  which t h e  r ad ionuc l ide  %as 
d e t e c t e d .  

A l l  averages  were computed ove r  t h e  t o t a l  o p e r a t i n g  time of each s t a t i o n  du r ing  t he  
year. The t o t a l  times f o r  t h e  s t a t i o n s  were s l i g h t l y  less than  365 days due t o  equipme?: 
f a i l u r e  e t c . ;  however, t h e  concen t r a t i oh  averages  were cons idered  t r  be r e p r e s e n t a t i v e  
f o r  t h e  f u l l  year. Due t o  t h e  l a c k  of  s t a t i s t i c a l l y  de r ived  MDC's, t h e  averages  were 
c a l - u l a t e d  assuming t h a t  c o n c e n t r a t i o n s  were ze ro  when t h e  n u c l i d e s  could no t  be de:e;:el 



Table 4 .  1974 Summary of A n a l y t i c a l  R e s u l t s  

f o r  t h e  ~ o b l c  Gas and T r i t i um S u r v e i l l a n c e  Ketvork 

Type of % of 
Sampl ing  No. Days \Radio-  Conc . 
Locat ion Sampled a c t i v i t y  Un i t s  'pi i n C ~ v g  Guide* - 

Death Vai ley  328.0 85Kr 1 0 - ~ ~ u c i / r n l  a i r  29 13  18 0.018 
Jet., C4\ 

3'5.0 To ta l  Xe l ~ - ' ~ : i ~ i / m l  a i r  c  5.6 < 2.0 < 3.3  <0.0033 

328.0 31t a s  HTO 10-~uci/rnl H20 c 1.6 < 0.21 c 0 . ~ 6  - 
344.0 !H as CH3T 10- !~u~i /xrd  a i r  9.4 < 1 . 3  .: 3.1  

344.0 'H a s  HTO 1 0 ~ u ~ i / r n l  a  6.2 < 9 . 3  < 2.0 / < o . o r l  
352.0 3~ as HT 10-~~uc i / rn l  a i r  12 < 0.14 c  2.6 

Reatty, NV 356.0 6 5 ~ r  l ~ - ~ ~ u ~ i / r n l  a i r  27 12 17 0.0:7 

363.0 13%e 10-~~uci / rn l  a i r  140 c  2.0 c  7.4 < 0 . 0 0 7 ~  

363.0 3~ 3s HTO 1 0 - ~ u C i / m l  H20 < 2.1 < 0.22 < 0.51 - 
363.0 'H a s  CH3T 1 0 - ~ ~ u ~ i / m l  a i r  < 5.0 c  1.7 = 3.0 

361.0 3ii a s  llT0 1 0 - ~ ~ u C i l m l  a i r  6 .1 0 .  c 2.5 1 < O O L 1  
363.0 3~ a s  IiT 1 0 - ~ ~ u ~ i / m l  a i r  10  ~ 0 . 4 2  ~ 2 . 3  

Diab lo ,  NV 356.0 e 5 ~ r  10- l2u~ i / rn1  a i r  29 1 3  17 0.017 

556.0 1 3 3 ~ e  1 3 - 1 2 u ~ i / m l  a i r  17 c 2.0 3.7 -'0.503; 
357.0 3~ zs HTO 1 0 - ~ ~ ~ i / m l  H20 0.98 < 0 .21 < 0 . U  - 
349.0 3~ a$  CKjT 1 0 - 1 2 u ~ i / m l  a i r  5.6 c 1.4 < 3.0 

357.0 3~ a s  HTO l ~ - ~ ~ ~ ~ i / r n l  a i r  7.2 c 0.82 c 2.3 

357.0 3~ as HT 1 0 - ~ ~ u ~ i / r n l  a i r  3 . 7  0.25 < 1.5 

348.0 8 5 ~ r  1 0 - ~ ~ u ~ i / u d  a i r  22 ; 2 1 7  0.017 
348.0 l o ~ a l  Xe 1 0 - ~ ~ u ~ l / r n l  a i r  < 6.2 < 2.0 c  3.2 <0.00;' 
298.0 3~ as HTO 1 0 - ~ u ~ i / m l  H 2 0  1.6 c 0.21 c 0.39 - 

4- 
341.0 3~ as CH " 10-1Z"~i/rnl a i r  c 5.9 < 1.7 < 3.0 5 
298.0 3t1 as HTO 1 0 - ~ ~ u ~ i / r n l  air 4.4 c 0.08 1.8 

298.0 3~ 3s H i  l ~ - ~ ~ u ~ i / m l  a i r  ' 2 . 7  c  0.37 < 0.88 



Table 4. (continuad) 

Type of % of 
Samp 1 i n g  No. Days Radio- Conc . 
Location -- Sampled a c t i v i t y  Units C~ ' ~ v p  Guide* 

Las Yegas, NV 295.0 1 0 - ~ ~ u ~ i / r n l  a i r  21 13 1 7  0.017 
XVOO 

290.0 Total  Xe 1 0 - ~ ~ u ~ i / m l  a i r  c  6.9 < 2.0 c  3.5 <0.0034 

342.0 3 1 ~  a s  HTO l ~ - ~ u ~ i / r n l  H20 1.2 < 0.21 < C.40 - 
297.0 3ki as CX3T 1 0 - ~ * u ~ i / r n l  a i r  < 5.0 c  1 . 7  < 2.8 . 

342.0 3~ a s  110 1 0 ~ ~ u ~ i / l  a i r  5.5 c  0.45 c  2.0 1 rOOCb9 

342.0 3~ a s  HT 1 0 - ~ ~ u ~ i / r n l  a i r  e l 8  < 0.28 < 1 . 2  

NTS, W 355.0 
Desert Rock 368.0 

368.0 

NTS, NV 327.0 
B J Y  340.0 

e 5 ~ r  

1 3 3 ~ e  

3~ a s  HTO 

3~ a s  CH3T 

3~ a s  HTO 

? H  as HT 

8 5 ~ r  

3 3xe 

3~ a s  HTO' 

3~ a s  C H ~ T  

3~ a s  HTO 

J H  a s  HT 

10-~~uci / rnl  a i r  31 

10-~~uci/rnl a i r  53 

1 0 - ~ u ~ i / r n l  Hz0 3.0 

1 0 - ~ ~ u ~ i / r n l  a i r  c  8.0 

1 0 - ~ ~ u ~ i / r n l  a i r  15 

1 0 - ~ ~ u ~ i / m l  a i r  9.2 

10-~~uci / rnl  a i r  32 

10-~~uci / rnl  a i r  1030 

10-~uc i /d  Hz0 1 3  

1 0 - 1 2 u ~ i / d  a i r  10 

13-l2yci/m~ a i r  59 

10-~~s~i/rnl  a i r  34 

NTS, NV 368.0 BsKr 10-12vci/rnl a i r  22 12 17 0.00017 
Sa te  700 . T 0 t 8 l X t  1 0 - ~ ~ u ~ i / d a i r  6.3 ~ 2 . 0  ~ 3 . 3  <0.OOOC33 

356.0 3~ 8s HTO 1 0 - ~ u ~ i / m l  H20 8.3 c  0.21 < 0.78 - 
342.0 3~ o r  C H 3 6  1 0 - ~ ~ u ~ i / r n f  a i r  6.3 c  1.7 c  3.1 

356.0 'H a r  H T ~  10'~~u~iIrnl a i r  35 

356.0 :Y an H I  10-12u~ilrnl  a i r  *14 0.58 < 3.7 



Table 4. (continued) 

Type of  . % of 
Sa~np 1 ir?g No. Days Radio- ,. 

b 
Conc . 

Locat i o n  Sampled a c t i v i t y  Units Max g -- Guide* 

XTS, NV 334.0 e 5 ~ r  l ~ - ~ ~ u c i / r n l  a i r  23 1 0  1 8  0.00013 
Area 12 

361.0 1 3 3 ~ e  1 3 - l 2 u ~ i / m l  a i r  1100 < 2.0 e l 6  < O .  00016 

354.0 3~ ss HTO 10-~uci/rnl H20 93 < 0.26 ~ 1 3  - 
361.0 3~ a s  CH3T 1 0 - ~ ~ ~ ~ i / m l  a i r  < 8.5  < 1.7 

353.0 3~ as  HTO 1 0 ~ ~ / 1  a 600 2.0 5 <0.0013 

353.0 3~ as HT 1 0 - ~ ~ u ~ i / r n l  a i r  36 0.34 < 4.0 

Tonopah, NV 344.0 b 5 ~ r  1 0 ~ u ~ i / l  a i r  25 11 18 0.019 

356.0 T o t a l  Xe 1 0 - ~ ~ a c i / r n l  a i r  < 6.9 < 2.0 c 3.7 C O . O Q : ~  

357.0 3~ a s  HTO 10-~uci/rnl H20 1.0  < 0.21 < 0.42 - 
350.0 3~ a s  CH3T 10-~~uci / rnl  a i r  c 5.0 < 1.7 c 2.8 

357.0 3 ~ a s H T 0  1 0 - ~ ~ ~ ~ i / r n 1 a i r  1 .2  i O . 1 9  ' 2 . 0 1  <0.010 

364.0 3i1 as HT 1 0 - ~ ~ u c i / m l  a i r  4.5 ' .c 0.41 c 1.9 

* concen t r a t i on  Guides used f o r  NTS s t a t i o n s  a r e  t hose  a p p l i c a b l e  t o  exposures to 
r a d i a t i o n  workars. Those used f o r  off-BTS s t a t i o n s  a r e  f o r  exposure t o  a s u i t a b l e  
sample of  t h e  popula t ion  i n  an uncont ro l led  a r ea .  



Table 5. 1974 Summary of Background Rad ia t i on  Doses f o r  t h e  Dosimetry Nerwork 

.- 
Annual 

Adjusted 
~ a c k g r o u n d  

Background Dose Dose 
Sza t i on  kleasurernent Equiva len t  Rate (rnremld) Equiva len t  
L o c a t i o n  Per iod  hax. Min. Avg. (mrem/a) 

tllano, N V  

Uaker, Ci\ 

Barstow, CA 

Ueat ty ,  NV 

bishop,  CA 

Blue Eagle Rch., NV 

Blue J ay ,  NV 

Cacrus Sp r ings ,  NV 

C a l i e n t e ,  NV 

Casey 's  Ranch, NV 

Cedar C i t y ,  UT 

Cla rk  S t a t i o n ,  NV 

Coyote Summit, NV 

Cur r an t ,  NV 

Death Valley J c t . ,  CA 

Deser t  Game Range, NV 

Diablo Maint. S t a . ,  NV 

Duckwater, NV 

E lg in ,  NV 

Ely ,  NV 

C n t e r p r i s e ,  UT 

F t ~ r n s c e  Creek,  CA 

Geyser Plaint. SU., NV 

G o l d f i e l d ,  NV 

Groom Lake, NV 



Table 5. (continued) 

Annual 
Adjusted 

Background 
Background Dose Dose 

S t a t i o n  Measurement Equivalent  Rate (mremld) Equivalent 
Location Period Max. Min. Avg. (mrez/ a )  

Hancock Summit, NV 1/07/74 - 1/06/75 0.46 0.32 0.41 150  

Hikc, NV 1/07/74 - 1/06/75 0.32 0.21 0.28 100 

Hot Creek Ranch, NV 1/17/74 - 1/08!75 0.36 0.27 0.31 110 

Independence, CA 1/16/74 - 1/07/75 0.38 0.28 0.33 LL9  

Indian  Spr ings ,  NV 1/07/74 - 1/13/75 0.25 0.22 0.23 9 3 

Klrkeby Ranch, NV 1/14/74 - 1/06/75 0.30 0.23 0.27 100 

Koynes, 1JV 1/09/74 - 1/09/75 0.36 0.27 0.32 120 

Las Vegas (McCarran), NV 

Las Vegas (Piacak) ,  NV 

Las Vegas (USDI) , NV 

Lathrop Wells,  NV 

Lida,  NV 

Lone Pine ,  CA 

Lund, NV 

Manhattan, NV 

Mesquite, NV 

Nevada Farms, NV 

Nuclear Eng. Co., NV 

Nyala, XI 

Olancha, CA 

Pahrump, NV 

P ine  Creek W h ,  NV 

Pioche,  blP 

Queen CfOy S u m i t ,  NV 

Reed Ranch, NV 

R idgec res t ,  CA 

Round Mountain, NV 



Table 5. (continued) 

Atinual 
Adjusted 

Background 
Background Dose Dose 

S t a t i o n  Measurement Equivalent Rate. (mrem/d) Equivalent 
Locat ion Period Max. Min. Avg. (mrem/a) 

Sco t ty ' s  Junction,  NV 1/07/74 - 1/10/75 0.45 0.34 0.39 14 0 

Selbach Ranch, NV 1/09/74 - 1/16/75 0.36 0.30 0.33 120 

S h e r r i ' s  Bar, NV 1/07/74 - 1/06/75 0.30 0.21 0.26 93 

Shoshone, CA . 1/17/74 - 1/15/75 0.41 0.32 0.35 130 

Spring Meadows, NV 1/10/74 - 1/16/75 0.25 0.23 0.24 8 9 

Springdale,  NV 1/10/74 - 1/14/75 0.42 0.37 0.39 140 

St. George, UT 1/17/74 - 1/13/75 0.30 0.18 0.25 9 1 
Sunnyside , NV 1/16/74 - 1/08/75 0.34 0.26 0.30 110 
Tempiute, NV 1/09/74 - 1/06/75 0.36 0.16 0.30 110 

'i'enneco, NV 1/10/74 - 1/16/75 0.39 0.34 0.36 130 

Tonopah Test Range, NV 1/08/74 - 1/09/75 0.35 0.27 0.31 110 
Tonopah, NV 1/08/76 - 1/09/75 0.52 0.34 0.40 150 

%in Springs Ranch, NV 1/10/74 - 1/08/75 0.43 0.31 0.37 130 

Valley View Ranch, MI 1/15/74 - 1/13/75 0.32 0.21 0.25 9 1 

Warm Springs,  NV 1/17/74 - 1/08/75 0.38 0.30 0.35 130 

Young's Ranch, NV 1/09/74 - 1/14/75 0.38 0.29 0.32 120 



TaL1.e 6 .  1974 Summary of Anl lyt ica l  Results. f or  rite Milk Surveillance Yetwork 

No. Type of Radioa_ctivity Conc . 
Sampling Sample o f Radio (10 g u ~ i / m l )  

:.ocnt ion 'Typea Samples a c t i v i t y  C ~ a x   in 'AVR - 

Bishop, CA 11 4 I 3 7 ~ s  e l 0  <1G ' < 10 

Sierra Creamery 
4 8 9 ~ r  < 2.7 < 1.4 < 1 .9  

Hinkley, C A  12 4 3 7 ~ s  < l o  < l o  < 10 
B i l l  Nelson Dairy 

4 8 9 ~ r  < 2.6 < 1 . 4  < 1.8 

Olancha, C A  
tlunter Ranch 

Alamo, MI 
Williams Dairy 

Austin, NV 
Young ' s Ranch 

Currant, NV 
Blue Eagle ha&,- 

-- 



Table 6 .  (continued) 

No. Type of Radioactivity Conc. 
Samp.1 i n s  Sample o f Radio (10 g p ~ i / m l )  

Location . Typea Samples a c t i v i t y  ')fax  in C~~ g 

Currant, NV , 13 4 3 7 ~ s  c10 c10 c10 
!anzonie Ranzh 

4 e 9 ~ r  < 2 . 7  < 1.2  c 1.9 ' 

Hiko, NV 
Sc hof i e l d  Dairy 

Indian Springs, NV 
Indian Springs Rch. 

Las Vegas, NV 
LDS Dairy Farm 

Lathrop Wells, NV 13 .. 3 1 3 7 ~ s  4 0  c10 < 10 
William J .  Kirker 

3 8 9 ~ r  < 3.3 < 1 . 3  < 2 . 2  



Table 6 .  (continued) 

Rgdioa_ctivity Conc. 
No. Type of 
o f Radio (10 g u ~ i / m l )  Sampling Sampl: 

. . ~ .ocnt ion  Type Samples a c t i v i t y  
 ax C ~ i r :  'AVR 

Logandale, NV 12 4 1 3 7 ~ s  * 1G < l o  < l o  
Vegas Valley Dairy 

4 8 9 ~ r  c 5.5  c 1.5 < 2.8 

L~nd,  NV 
>fcl;enzie Dairy 

Mesquite, NV 
Hughes Bros. Dairy 

Moapa, NV 
Searles Dairy 

Nyala, NV 
Sharp's Ranch 

Pahrump, NV 
Burson Ranch 



Table 6 .  (continued) 

Radioactivity Conc. No. Type  of 
Sampl ing  Santplc! of  Radio 

(10 9 u ~ i / m l )  

Locn t ion ~ ~ ~ e "  Samples a c t i v i t y  'plax C;ivi: 

Panaca, h i  13 3 3 7 ~ s  < l o  <13 < 1 0  
Rcnneth Lee b n c h  

4 8 9 ~ r  < 3 . 3  < 1 .2  < 2 . 1  

Round Mountain, NV 
Kussell Berg Ranch 

Round Mountain, NV 
Karl Barg Racch 

Shoshone, NV 
Kirkeby Ranch 

Springdale, NV 
Seidentopf Ranch 

Cedar City,  UT -- T .,.I2 - -- 
Western Cold 0 . i ~  --=- -- -- 1; -*-;>,-: 

_ - _ -  - --, 

+ .  



Table 6.  (continued) 

No. Typeof  Radiogctivity Conc. 
Sampling Sample o f Radio (10 9 u ~ i / m l )  
Location ~ y p e ~  Samples a c t i v i t y   ax ' ~ f n  C ~ V P ;  

S t .  George, UT 
R .  Cox Dairy 

"11 = Pasteurized Milk 
12 - Raw Milk from .Grade A Producer(s) 
13 - Raw Milk from family cow(s) 



i'able 7 .  1974 Summary of Analytic.af Results for the Water Surveillance Network - 
Surface Water Satriples 

Concentraclon Z of 
Sarnpl ing  Sample Collection Type of Conc . 
Location - ~~~e~ Date Radioactivity ( 1 0 ' ~  vCi/ml) Guide 

Ely, NV 2 1 04/08/74 8 9 ~ r  < 2.7 (: 0.27 
Cornins Lakc ' 

9osr < 1 .2  (: 1 .2  

Hiko, NV 
Crystal Springs 

Las Vegas, NV 
Lake Head Vegas 
Wash 

01/17/74 
Tule Springs rC 

X 



Table 7 .  (corrtinwd) 

X of concentration 
Sampling Samplg Collection Type of 
Location Type Date Radioactivity (10'~ uCi/rnl) Guide 

Furnace Creek, CA 21 01/08/74 8 9 ~ r  < 1.4 < 0.14 

Pond 
9 0 ~ r  < 0.82 0.82 

Olancha, CA 2 1 01/15/74 
Haivee Reservoir 

Alamo, .NV 21 01/07/76 8 9 ~ r  
Pahranaga t Lake 

9% 

Diahl 01/07/74 8 9 ~ r  
Reed 4' 

rC 
9% 



Table 7 .  (continued) 

~:.>ll:&.-c:Jt 1c1: X of 
S c i ~ ~ p l i n p ,  Collection Type of Conc. 
1 . b ~  r c i on  Type Date Radioac tivL t y  (lo'9 v ~ i / a t )  --- Cuidc  

Pond at  Storage Tank 

Springdale, NV 21 
Pond 

Sunnyside, NV 21 01/16/74 
Adam McGill 
Reservoir 

a ~ l  - Pond, Lake, Rerervoir, Stack Tank, Stock Pond 



Table 8. 1974 Summary of Tr i t ium Resu l t s  f o r  t h e  Water Su rve i l l ance  Network 

.A 3~ Concentrat ion 
10-9 u C i / m l  % of 

Sampie No. of Conc . 
1.ocatio v p e  Samples  ax   in Guide 

Death Valley J c t ,  CA 23 4 430 (210 (280 (0.028 
L i l a ' s  Cafe 

Blue Diamond, NV 
Post Office 

Cactus Spr ings ,  NV 2 7 4 (240 (210 (230 (0.023 
?iobi l  Ser .  S ta .  

1.as Vegas, EiV 23 4 290 <210 (250 < O .  055 
Craig Rch. Golf Course 

L3s Vegas, NV 2 3 4 (240 (210 <230 (0.023 
Desert  Came Range 

Las Vegas, NV 
'Lab I ,  NERC-LV 

Las Vegas, NV 21 4 1200 680 910 0.091 
Lake Mead V e ~ a s  Wash 

Las Vegas, NV . 2 3 4 (260 <210 (2.30 ~ 3 . 0 2 :  
L.V. Water D i s t .  We11 28 

Las Vegas, NV 2 3 4 (260 <210 (230 ~ 0 . 0 2 3  
Municipal Golf Course 

Las Vegas, NV 
Tule Spr ings  

Las Vegas, NV 
Vegas E s t a t e s  

M t .  Charleston.  NV 2 7 4 330 <230 (270  -:C. 027 - - 

5 450 <220 (290 <0.02 1 

4' 
r, k t o c k  Tank, Stock Pond 

24 - Mul t ip l e  Supply - W e d  (A water  sample c o n s i s t i n g  of mixrd o r  m u l t i p l e  
sou rces  of  water, such  a s  w e l l  and spr ing . )  

27 = Spr ing  



Table 9. Analytical Criteria for Long-Term Hydrological Monitoring - 
Program Samples 

Honthly . Semi-Annual Annual 
Samples Samples Samples 

Gross alpha All. samples All samples All srtmplas 

Gross beta All samples AIL  samples ' All samples 

G a m a  scaa All samples All samples All s~mplcs 

A11 samples 

Each quarter in CY 1973 
Jan. and July samples 
in CY 1974. Any other 
sample if gross .beta 
exceeds I x 10'~ 
uCi/ml. 

Jan. and July samples.' 
Any other s a p l e  if 
gross alpha exceeds 
3 x loo9 uCi/ml. 

Each quarter in 1373. 
Jan. and July samples 
in 1974. 

Each quarter in 1973. 
Jan. and July samples 
in 1974. 

All samples All samples 

Jan. and July eiuples Only if gross beta 
in 1973. Jan. sample exceeds 1 x 
only in 1974. Any other pCi/rnl. 
sample if gross beta 
exceeds 1 x loo8 . 
u ti/ml . 
Jan. samples. Any other Only if gross alpha 
sample if gross alpha exceeds 3 x 
exceeds 3 x 10-9 sCi/ml. 
uCi/ml. 

Jan. and July samples Not performed. 
in 1973. Jan. only in 
1974. 

Jan. and July samples Not ~erforned. 
in 1973. Jan. only in 
1974. 

a Starting in January 1974, all samples were analyzed by the 3~ enrichment technique. 
(MDC-6 x loo9 yCilml) except for the HT-2M well at the Project Dribble Site and 
USCS Well. #4 .ad 8 at the Project Gncme Site. The sampies from these three co:~-  
taminated d r  vets analyzed by convsntiocal techniques (MDC'2.2 x lo-' u C i / m i )  . 

rC 



T:ibic lo-. 1976 Summary' of Analytical Results for the N T S  Monthly Long-Term 

nydrological Mcnitoring Program 

No. No. 
Sara:, ling Samples Samples 
Loca t ion --- Coblectcd Analyzed 

NTS 1 2  

Army Well N o .  1 

Beatty, NV 

Well 1 lSI48-ldd 

Radioac tiviry Conc. 
Type of l ~ - ~  uCi/ml # of 

Radio- - P8 ,- Conc . 
L L L activity Max Min Avg ~ u j . d e ~  - 



Table L O .  (continued) 

Type of Radioactivity Conc. 
No. No. 1 0 ' ~  u C i / m l  % o f  

C;,,.:lp L i c g  Samples Samples Radio- Conc . 
 in g 

ci 
: .~ rcac l3n  - Collected Analyzed a c t i v i t y  Guide.-_ 

NTS 

Well A 

NTS 

Well C: 



Table 10. (cont inued)  

kadioactivi:y Conc. 
Type of No. No . 

yCi!rnL 
% ( ~ f  

b:!~:;, L 1 ng Samples Sampled Radfo- - Cocc.  , 
I.oc:l: i,.n Ct-1Lectcd Analyted a c t i s v  '?lax 'M i n  ' A V ~  ~ui,:,: ' --- - ---- ----- -- . ..- 

NTS 

Well 8 

NTS 

Well .7-52 



Table 10. (continued) 

No. Type of Radioactivity Conc. No. 10'~ u C i / m l  % of 
Sampies Samples Radio - rn * r) C O X .  

t2~.la t i o 11 Ccllected Analyzed activity %!ax %in L ~ v g  c u i d c '  

tiT S 5 

Well UE 19G-S 

a 
All on-NTS percentages are for radfation~workers. All off-NTS percentages arc 

for an individual in an uncontrolled area. 

The two-sigma counting error for this sample is 2 1.3 x 10'~ uCi/ml. 

C The two-rigma counring error for this sample is 2 1.6 x uCi/ml. 
d 

Alcernatc u p l i n g  locarion f s  Well J-12. 



Table 11. 1974 Summary of Analytical Results 

for the NTS Semi-Annual Long-Term Hydrological Monitotirg Program 

Type of Radioactivity X of 
Sampling Sample Radio- Conc. Conc. 
Locat ion Date Type? activity (10'~u~i;ml) h i d e b  

NTS 118 23 H 
Well UE 15d 8 9 ~ r  

9 0 ~ r  
2 3 9 ~ ~  
2 3 9 ~ ~  
2 3 4 ~ ~  
23SU 
2 3 aU 
226b 

NT S 
Well UE 15d 

NTS 
Well 2 

NTS 
Well 2 

NTS 
Well C-1 



T a b l e  11. <c:ontfrtui+d> 

Type of Radioactivity X of: - 
Sampling Sample Psd. ic - Cc>nc .  C o n c : .  
L d c z i t  ion ---- D a t e  ;nc t f.vf t y ( I O - ~ L J C ~ / ~ ~ ~ )  ~ ~ u i c f e b  Typea -- 

N T S  
well- UE 5~ 

NTS 
Well 5B 

NTS 
Well. 5B 



Table 11. ('ontinued) 

Type of Radioactivity X of 
Sampling Sample Radio- Conc. Conc. 
Location Date ~~~e~ activity (10'~u~i/ml) ~ u i d e ~  

NTS 
Watertown NO. 3 

NT S 7/10 23 
Watertown NO. 3 

Ash Meadrws, NV 1/15 27 
Crystal Pool 

Ash.Meadows, NV 7 1 2  27  
Crystal Pool 

Ash Meadows, NV 1/22 2 3  
Well 17Sl50E-14CAC 

d 

Ashkfradovr,NV 712 2 3 
Well 17S/50E-14CAC 



Table  11. (cont inued)  

Type of Rad ioac t iv i t y  X of 
Sampling Sample Radio- Conc. Conc. 
' .ocat ion Date ~~~e~ a c t i v i t y  ( l ~ ' ~ u ~ i / m l )  Guide 

b 

Ash Meadows, NV 1 /15  27 H < 9.3 ' (0.0031 
Fairbanks Sp r ings  8 9 ~ r  < 5.1 <0.17 

9 0 ~ r  < 0.91 <O.  30 
2 3 8 ~ u  * 0.043 < O .  00086 
2 3 9 ~ u  < 0.069 < O .  00014 
2 3 4 ~  2.1 <0.0070 
23511 0.051 < O .  0001 7 
23811 0.79 <O.O020 

AshMeadova,NV 7/2 2 7 
Fairbanks Sp r ings  

Bea t ty ,  NV 1/16  2 3 
C i t y  Supply 

Bea t ty ,  NV 7 / 1  23 
C i t y  Supply 

Bea t ty ,  NV 1/15 2 3 
Nuclear  
Engineering Co . 

Bea t ty ,  NV 
Nuclear  
Engineer ing  Co. 



Table 11. ( c o n t i n u e d )  

Tyae o f  R a d i o a c t i v i t y  X o f  
Sampling Sampls Radio- Conc. Conc. 
L o c a t i o n  Dace Type a c t i v i t y  ( 1 0 ' ~ u ~ i / r n l )  Guide 

b 

I n d i a n  S p r i n g s ,  NV 1 / 2 3  2 3 31i 
U S X ~  KO. 1 8 9 ~ r  

9 0 ~ r  
3 8 ~ u  

2 3 9 ~ ~  
2 3 4 ~  
23SU 
2 3 8 ~  

2 2 6 ~ a  

I n d i a n  S p r i n g s ,  NV 7 / 3  2 3 H 
USAF No. 1 ass, 

I n d i a n  S p r i n g s ,  NV 1 / 3 1  2 3 H 
Sewer Co. I n c .  8 9 ~ r  
Well  No. 1 9 0 ~ r  

238pu 
2 3 9 ~ ~  
2  3 4 ~  
23SU 
2 3 8 ~  

2 2 6 ~ a  

I n d i a n  S p r i n g s ,  NV 7/3 23 H 
Sewer Co. Inc .  2 2 6 ~ a  
Well  No. 1 

L a t h r o p  Wel l s ,  NV 1/15 23 3~ 
c i t y  s u p p l y  8 9 ~ r  

9 0 ~ r  
2 3 8 ~ ~  
2 3 9 ~ ~  
2  3ku 
23SU 
2  3  EU 

X 



T a b l e  11. (continued) 

Type o f  R a d i o a c t i v i t y  X a t  
Sampl ing S m p l e  Radio- Conc. Conc. 

a L o c a t i o n  Date - T::?e a c t i v i t y  ( 1 0 ' ~ ~ ~ i / r n l )  Guide b 

i.a:hrop Wells, N V  711 2 3 3~ 
C i t y  s u p p l y  8 9 s r  

9 0 ~ r  

Shoshone,  GI 1 / 1 8  2 7 ?H ( 7.7  <0.00026 
Shoshone S p r i n g  8 9 ~ r  < 5 . 8  <O.  1 9  

9 0 ~ r  0,9Ze < O .  31 
2 3 8 ~ u  < 0.043 < O .  00086 
2 3 9 ~ u  * 0.074 
2 3 4 ~  

<0.0015 

2 3 5 ~  
3.6 0.012 

2 3 8 ~  
0.042 (0.  00014 
1 . 2  <0.0030 

Shoshone,  CX 718 2 7 3~ c 8 .3  < O .  00028 
Shoshone S p r i n g  8 9 ~ r  < 2.6 ~ 0 . 0 8 7  

9 0 ~ r  < 1 . 2  (0. L O  

S p r i n g d a l e ,  NV 1 / 1 4  2 7 3H < 7.7 <0.0002E 
Coss  S p r i n g s  8 9 ~ r  c 4.7 < O .  1 6  

9 0 ~ r  < 0.83 < O .  28 
3 8 ~ u  < 0.048 < O  ,00096 

2 3 9 ~ u  0.072 
2 3 4 ~  

< O .  0014 
5.0 

2 3 SU 
0.017 

0.050 < O .  OGS:: 
2 3 8 ~  1 . 3  (0.0033 
2 2 6 ~ a  0.29 0 .97  

S p r i n g d a l e ,  NV 7/2 27 H < 7.3  ~ 0 .  00024 
Goss S p r i n g s  8 9 ~ r  < 1.5  < O .  050 

9 0 ~ r  1.1 (0.37 

S p r i n g d a l e ,  NV 7/2 2 3 'H ' 7 .3  <0.00024 
Road D Windmil l  e 9 ~ r  c 1.7  < O .  057 

9 0 ~ r  < 1.1 <o. 37 
2 3 8 ~ u  < 0.024 (0.00048 
239pu < 0.011 
2 3 4~ 

<o.  0002 2 
1 . 3  <0.0043 

2 3 SU 0.016 <o.  0001 
2 3 8 ~  0.55 <O. 0014 
226R, 

X 
0.01 0 .033 

4- 

a23 - Well 
27 - S p r i n g  

b ~ l l  on-NTS p e r c e n t a g e s  a r e  f o r  r a d i a t i o n  worke r s .  A l l  off-NTS p e r c e n t a g e s  a r e  
f o r  an i n d i v i d u a l  i n  a n  u n c o n t r o l l e d  area. 

C 
Two-sigma e r r o r  is 2 0.030 x 1 0 ' ~ p ~ i / a . l .  

d ~ w o - s i g m a  e;ror is t 0.016 x 1 0 - ~ ~ ~ l / m l .  
e 

Two-sigma e r r o r  i s  5 0.91 x 1 0 - ~ u ~ i / m l .  

92 



Table 12. 1973 Samples From NTS Monthly Lone-Term 

- H y d r o l o g i c a l  Eloni tor ing  Program Not P r e v i o u s l y  Rspor t ed  

Type of R a d i o a c t i v i t y  Conc. No. so , (10'~ uCi/rnl) :: o f  
Samp 1 i n g  Samples Samples Radio- Conc . 
Loca t ion  C o l l e c t e d  Adalyzed a c t i v i t y  %ax ' M F ~  Guide 

NTS 

Well 20'2-2 

Well 8 

NTS 

Well 3-12 



Table 12. (continued) 

Radioact iv i ty  Conc . 
Type of :! of No. No. 

Radio- uCi/ml) .>., .I; 1 i n g  Samples Samples Conc . 
Lacat  i o n  Col lected  Analyzed a c t i v i t y  %ax  in %vg Guide  

NTS 

Well A 

NTS 1 2  9 

Well C 9 
9 

c5 .7  

~ 1 . 0  

c l .  00 

co.  020 

<0.020 

4 . 8  

0.033 

1 . 4  

0.01 

~ 0 . 0 1  

co .  01  

~ 0 . 0 1  

c0 .Cl  

( 0 . 0 1  

c o .  01  

c0.31 

~ 0 . 0 1  

0 . 4  



Table  12 .  ( con t inued)  

No. Nb. Type of R a d i o a c t i v i t y  Conc . 
(10'~ ~ c i / ~ l )  % 05 Sari? 1 ing Samples Samples Radio- Conc . 

Locat ion C o l l e c t e d  Analyzed a c t i v i t y  'nax 5 j . n  ' ~ v g  G u i d e  

NTS 12 11 

Army Well No. 1 4 

4 

4 

4 

4 

4 

4 

6 

B e a t t y ,  NV 

Well 1 lS /48- ldd  

- - - - 

a Two-sigma e r r o r  tern is + 1 .8  x 10"u~i/ml. 



Table  13. 1974 Summary .of A n a l y t i c a l  R e s u l t s  

- f o r  Off -NTS Long-Term HydrologicaE Monicoriug Program 

Type cf 
Sac? L ing ~ampAe Dcptb Radio-  Rad ioac t i v i t y  Conc. % o f  C:-i.. 
T.ocac isn ..- ---- Date Type (n) a c t i v i t y  ( 1 0 - ~ u ~ i / r n l )  G u i i l z  - 

PROJECT GNOMS 

Lacs , h?l 4 / 2 5  
LSJS Well So. 8 

:.lalagal 4 / 2 7  
PI15 Y e l l  No. 6 

!Lllaga, ?1?1 4 / 2 7  
P\!S Well 30. 8 

\!alaga, hY 4  / 2  7  
PHs Well No. 9 

?!.I l a g a  , N?f 4 / 2 7  
I;k{S Well No. 10  

?!;llaga, M? 4 / 2 6  23 -- H 
Pecos River  
Pumping S t a t i o n  

Loving, N?: 4 / 2 6  23 -- 3~ 
Cicy Well No, 2 

4- 

Car lsbad .  NM 4 / 2 6  23, -- 3~ 
Cicy Well No. 7  



Table 13. (continued) 

T y p e  of 
Ssnpling Sampae Deptb &die- Radioactivity Con. % of Car,:. 
Location Date Ty?e (m) activity ( L O ' ~ : C F / ~ ~ )  Guide 

Frenc.han, hV 
Frenchman Station 

Frenchman, 
\.'ell HS-1 

Frenchman, NV 
Well H-3 

Frenchman, NV 4 / 0 2  
Flowing Well No. 2 

Frenchnan, NV 
Hu11t.s Station 

PROJECT DRIBBLE 

Baxterville, MS 3/01 23 -- 3~ 
City Water 

Baxterviile, MS 31.04 22 -- H 
Lower Little Creek 

Taturn Salt Dome, MS 3/03 23 108 3~ 
Well HT-2C 

Tatum Salt Dome, MS 3/02 23 -- 
Weli HT-2M 3/02 23 3 1 

3/02 23 183 
3/02 23 335 
3/02 23 488 
3/02 23 640 

4- 

Tatum Salt Dome, US 3/03 23 122 
Well HT-4 

Tatum Salt Dome, MS 3/03 23 183 H 
Well HT-5 



Table  1.3. (conti.nuacl) 

Type of 
Sampling Sample Deptk Radio- Rad ioac t i v i t y  Conc. Z of Conc. 

-- ' .ocation Date Type (m) a c t i v i t y  ( 1 0 - ~ u ~ i / r n l )  Guide 

Tacum S a l t  Dome, MS 3/03 23 282 3~ 
I ; . . 'L  E-7 

B a x t e r v i l l e ,  HS 3/04 22 -- 
I i ~ l f  ?loo:! Creek 

Half ?!oon Creek 3/04 22 -- 
Over f l o ~  

Sax t e r v i l l e ,  MS 3 /01  23 -- 
T Sp t ighcs  Kesidence 

U a x t e r v i l l e ,  MS 3/Gl 23 -- 
R .  L.  Anderson 
R e ~ i d e n c e  

B a x t e r v i l l e ,  MS 3 /01  23 -- 
X. Love Residence 

B a x t e r v i l l e ,  MS 3 /01  23 -- 
R. Ready Residence 

Bax:erville,  MS 3 /01  23 -- 
W. Dan ie l s ,  J r .  
Resf dence 

Lumberton, MS 3/03 23 -- 
C i t y  Water Well Yo. 2 

Pu rv i s ,  XS 
Ci ty  Water 

Columbia, HS 3/04 23 -- 3~ 
C i ty  Water Well No. 64B 

B a x t e r v i l l e ,  MS 3/04 21 -- 3~ 
Pond U. o f  C.Z. 

4- 

Goberna'dor, NM 5 / 0 2  27 -- H 
Arnold Ranch 



T a b l e  13. ( con t inued)  

Type of 
Sampling Sampie D e p t i  Radio- R a d i o a c t i v i t y  Conc. % of cant, 
L o c a t i o n  Dace Type (m) a c t i v i t y  ( 1 0 - ~ u ~ i / m l )  Gu ide  

Gobernador,  h?.i 5 / 0 1  23 -- H ~7.6 (0. COO25 
Lower Burro Canyon 

Cobernador ,  NM 5/02 23 -- 3~ 
BLxler Ranch 

Blanco,  Rl 5/02 22 -- H 
San J u a n  River 

Gobernador,  NM 5 / 0 1  27 -- 3~ 27 O.OOC30 
Cave S p r i n g s  

Gote rnador ,  NM 5/02 23 -- 3H c2zd < O .  00073 
Windmill No. 2  

Gobernador,  NM 4/30 27 -- 3~ 
Bubbling S p r i n g s  

Dulce, Rf 
City Water 

Dulce,  NM 5;Ol 
La J a r a  Lake 

Gobernador,  NM 4 /30  
EPNG Well 10-36 

PROJECT RULISON 

R u l i s o n ,  CO 5/14 
Lee L. Hayward Ranch 

R u l i s o n ,  CO 5/13 
Glen Schwab R a ~ c h  

Grand V a l l e y ,  CO 5/13 23 -- 3~ 
A l b e r t  Cardner  Ranch 2 2 G ~ a  

Grand V a l l e y ,  CO 5 / 1 3  ' 27 -- 3~ 
C i t y  Water 2 2 6 ~ ~  



Table  13. (cont inued)  

Type of 
S ~ t n p l i n g  :iample Deptk Radio- R a d i o a c t i v i t y C o n c .  % o f C o n c .  

a T ocac ion  .- .- -- Date Type (n) a c t i v i t y  ( l ~ - ~ u ~ i / n l )  C u f d r  

';ralid Val l ey ,  CO 5/14 27 - - H 
3..2 gd;. S.W. of G.Z. 

; ? l t v i l  F o i n t s ,  CO 5/13 17 -- 3 t ~  350 
7 c r ~ k l a u  Rarlch 

Grand Va l l ey ,  CO 5/1$ . '73 - - -- H 580 
Ratt!.caent Creek 

C;:.al:d Val l ey ,  CO 5/16 23 1 3  H 610 0.070 
CEk Water Well 

Ki:Lison, co 5/13 27 -.. H 540 0.018 
P o t t e r  Ranch 2 2 6 ~ a  0.094 0.31 

FAULTLESS EVENT 

Elue J a y ,  EFV 4 /11  7-3 -- H 
Highway ?faintenance 226R, 
S t a t i o n  

Warm Spr ings ,  NV 4 /11  27 -- H 
Hot Creek Ranch 8 9 ~ r  

9 0 ~ r  

Blue J a y ,  NV 4 /11  27 -- 3~ 
Blue J a y  Spr ing  2 2 6 ~ a  

Clue J a y ,  NV 4 /11  23 -- 3~ 
S ix  H i l e  Well 

S i t e  C ,  :N 4/09 23 184 H 
Well HTH-2 2 2 6 h  

'21 - Pond, Lakm, Rerc rvo i r ,  S tock  Tank, S tock  Pond 
22 - Stream, River, Creek 
23 - Well K 
24 - M u l t i p l a  Supply - Mixed (A ~ t e r  sample c o n s i s t i n g  o f  mixed o r  m u l t i p l c  sources 

of  wa te r ,  such  a s  w e l l  and s p r i n g . )  
27 - Spr ing  

b ~ f  depch n o t  shown, w a t e r  was c o l l e c r e d  a t  s u r f a c e .  

C ~ o - s i g m a  coun t ing  e r r o r  i s  2 0.85 x 1 0 ' ~ ~ ~ i / m l .  

d ~ o u n t i n g  time war 100  minutes  i n s t e a d  200 minutes .  



T a b l e  1 4 .  1973 Samples Prom Off-NTS Long-Term 

H y d r o l o g i c a l  Moni to r ing  Program Not P r e v i o u s l y  Repor ted  

Type o f  
Sampling Sample Dept Radio- R a d i o a c t i v i t y  Conc. X a f  C;:.:. 
L o c a t i o n  Date  ~~~e~  (m)  a c t i v i t y  l ~ - ~ u ~ i / r n l  G - i i c  

PROJECT SHO-QL 

Frenchman, NV 1 1 / 2 9  23 -- H 
h ' c l l  11s-1 

Frenchman, W 1 1 / 2 9  23 -- 3~ c12 <3.;3:-3 
KeL1 11-3 

F t c n c h a n ,  NV 11 /29  23 -- H ~7.0 <3.;,C23 
H u n t ' s  S t a t i o n  9 ~ r  ~ 4 . 8  ~ 3 .  :5 

9 0 ~ r  ~ 1 . 1  < J .  j; 

'21 - Pond, Lake,  R e s e r v o i r ,  Stock. Tank, S t o c k  Pond 

2 2  - St ream,  R i v e r ,  Creek 

23 - Well 

'24 - M u l t i p l e  Supp ly  - Mixed (A w a t e r  sample  c o n s i s t i n g  o f  ~ t x e d  o r  rnul t i?Le s:,::es 
of  v a L e r ,  s u c h  a s  w e l l  and s p r i n g . )  

27 - S p r i n g  

b ~ f  d e p t h  n o t  shown, w a t e r  was c o l l e c t e d  ac s u r f a c e .  



APPEXIIX A .  RADIATION PROTECTION STAIVDARDS 

FOR OFF-NTS EXTERNAL AND INTERVAL EXPOSL'FS* 

ILY!iUXL COSE COISIMITXYT 

Dose L i m i t  t o  Dose Lfmi t  t o  . 
C r i t i c a l  I n d i v i d u a l s  S u i t a b l e  Sample 
a t  P o i n t s  o f  Maximum of  t h e  Exposed 

Tv-ie of  Exposure  
-. P r o b a b l e  Exposure  (rem) Pcpc1acio-n (rern) 

G n o l i  body, gonads  
o r  bone marrow 

O t h e r  o r g a n s  1 .5  0.5 

CONCENTRXTION GUIDES (CG ' S) 

Sampling Radio- CG 
Se twork  o r  Program Media n u c l i d e  ( ~ ~ i / m l )  - .  B a s i s  of Exposure -- 

A i r  S u r v e i l l a n c e  N e t w o r k .  a i r  ' ~ e  1 . 1 x 1 0 - ~  S u i t a b l e  sampl* 

9% 3 . 3 ~ 1 0 - I  O 
of  t h e  exposed 
p o p u l a t i o n  i n  

lo3Ru l . o x l ~ - ~  u n c o n t r o l l e d  area .  

Noble g a s  and T r i t i u m  a i r  8 5 K r  l . ~ x l ~ - ~  I n d i v i d u a l  i n  
S u r v e i l l a n c e  Network, 
On-NTS 

Noble  Gas and T r i t i u m  a i r  8 5 ~ r  1 . 0 ~ 1 0 ' ~  S u i t a b l e  s a r p L e  
S u r v e i l l a n c e  Netwurk, 3~ 6 . 7 ~ 1 0 ' ~  

of t h e  expossd 
Of f-NTS p o p u l a t i o n  i n  

I  3 ~ e  l . 0 ~ 1 0 "  u n c o n t r o l l e d  a r - 2 .  

Water  S u r v e i l l a n c e  
Network 8 9 ~ r  

e x ~ o s e d  popul.2: i:? , n  ..n 
1. O X I O - ~  u n c o n t r o l l e d  a r t d .  

* " R a d i a t i o n  P r o t e c t i o n  S t a n d a r d s , "  C h a p t e r  0524,  ERDA Manual. 



CONCENTRATION CUID'ES ( CC ' s )  continued ' 

Sampling Radio- CG 
' Network o r  program Media nuclide ( u C i / r n l )  Basis of Exposure 

Long-Term Hydrological water 3~ 
P rogram 8 9 ~ r  

9 0 ~ r  

2 3 ' 3 ~ ~  

23 3pu 
23Cu 

2 3 5u 

2 38u 

226R, 

3.0x10-~ Individual  i n  

3. 0x10-~  uncontrolled area.  

3. 0x10-~  

5. 0 x 1 0 - ~  

5. ox10-~ 

3. 0x10-~  

3.0x10-~ 

4 . 0 ~ 1 0 ' ~  

3.0x10-~ 

1.0x10-~ Individual i n  

3 . 0 ~ 1 0 ~ ~  controlled area. 

l .@xlo-= 

1 . 0 ~ 1 0 - ~  

1. ox1oo4 

9. O X ~ O - ~  

8 . 0 ~ 1 0 ' ~  

1 .0~10-3 

4. oxlo-' 

Sfnce hal f  of  the  reported Vater Surveil lance Network (WSU) samples vere 

col lec ted  from sur face  waters a s  opposed t o  wel ls ,  the CC's f o r  a s u i t a b l e  sample 

of the  exposed population i n  an uncontrolled a rea  was applied t o  a l l  WSN samples 

f o r  conveni.ace. The majori ty of t h e  off-NTS 'Long-Term Program' samrles were 

from w e l l . ;  &are fo r t ,  the  CC f o r  an exposed individual  i n  an uncontrolled area 



APPENDLX B. DOSE ASSESSANENT CALCULATIONS 

Since 3 3 ~ e  was ths only rcdionuclide from NTS operations that was 

detected of f-NTS (Beatty and Diablo) , the 80-km, man-rem dose was calculated 
fron the time-integrated concentrations of 1 3 3 ~ e  at these locations, the 

population information of Figure 5 and the dose equation D - 0.25 E $ , I  where 

D = whole-body gamma dose in rem, assuming a quality factor of 1 

rem/rad for the 3 3 ~ e  radiations, 

E = average gamma energy released per disintegration of 1 3 3 ~ e ,  0.053 

~ e ~ / d i s ,  

$ = tine-integrated concentrations of 1 3 3 ~ e ,  ~i-sec/m3. 

Indian Springs is the highest populated area within 80 km of the Control 

Point (CP-1 in Figure 5 )  of all tests; however, a sampler for noble gas is 

not operated there. Since Desert Rock is at a location which vould be ex- 

pected to intercept a ground-level release during night-time wind drainage 

conditions, the radiation dose at Desert Rock was conservatively assumed to 

be representative of the dose at Indian Springs. Lathrop Wells is another 

populated area within 80 km of CP-1 and not equipped with a nable gas sampler; 

however, the population there is less than Beatty or Indian Springs. 

RESULTS 

The results of these calculations, as follows, are less than more 

conservatiwa dose estimates calculated for these locations from an 

atmospheric iiftwion model suggested by Pasquill and modified by Cif f ord. 

"Meteorology m d  Atomic Edrgy," U. S. Atomic Energy Comission, Division 
of Technical Information, Oak Ridge, TN. July 1968. p. 339. 

Crocker, G. R. and Connors, M. A. "Camma Emission Data for the Calcubacion 
of Exposure Rates From Nuclear Debris ," USN RDL-TR-876. U. S. Naval 
Radiological Defense Laboratory, San Francisco, CA 94135. June 10, 1965. 

Turner, D. B. "Workbook of Atmospheric Diffusion." Environmental Protection 
Agency, Research Triangle Park, NC. Revised 1970. pp. 5-16. 



'4 Dose 
Time-Lntegrated Whole-Body CvrrimLtmenc 

Concent r a t i o n  Dose Within 80 km 
Locat ion  ( ~ c i - s / m ~ )  (~rrern) (man-rem) 

Beat ty ,  NV 130 2 0.002 

Indian Spr ings ,  NV 41* 0.5 <0.001 

Diablo,  NV 10  0.1 O** 

Tota l  - < O .  003 

- - 
* TIC a t  Desert  Rock was assumed t o  e x i s t  a t  Indian Springs.  

**Diablo is beyond 80 km, and no populat ion r e s i d e s  between CP-1 and Diablo. 
Dose commitment a t  Diablo was 2 x 10" man-rem. 

For comparison, t h e  fol lowing t a b l e  summarizes t h e  r e s u l t s  of t h e  d i f f u s i o n  

c a l c u l a t i o n s ,  vh ich  a r e  based upon a continuous r e l e a s e  over a feu hours ,  a 

t o t a l  r e l e a s e  of  663 Ci, and an average vind speed of 2 m l s .  

Dose 
Whole-Body Cormitment 

S t a b i l i t y  xu/Q JI Dose Within 80 km 
Location Category (mo2) ( ~ i - s t r n ~ )  (urem) (man- rem) 

Bea t ty ,  NV F 2.4x10-~ 9. O X ~ O - ~  11 0.01 

Ind ian  Spr ings ,  NV F 2 . 4 ~ 1 0 ' ~  9.0~10'" 11 0.02 

Diablo, NV D 2.2~10'' 3 . 3 ~ 1 0 ~ ~  0.4 0* 

T o t a l  - 0.03 

*Diablo is beyond 80 km, and no popula t ion  r e s i d e s  between CP-1 and Diablo. 
Dose c d t m e n t  a t  Diablo would have been 6 x 10'~ Man-rem. 

rC 

The ca l cu l a t ed  doses which off-NTS r e s i d e n t s  a t  Bea t ty ,  Diablo o r  Indian 

Springs could have rece ived  from measured concent r a t i o n s  of 3 ~ e  were equal  

t o  o r  l e s s  than 0.001 percent  of t h e  r a d i a t i o n  p ro t ec t i on  s tandard  of 170 



mrem/a-for 8 s u i t a b l e  sample of  t h e  popu l a t i on  and l e s s  than  0.002 percen t  o f  

t h e  dose  one would r e c e i v e  from envirorunental background r a d i a t i o n ,  which 

ranges between 83-15C mrcm/a f o r  t h e s e  l o c a t f c ~ : ~ .  The es t imated  dose commir- 

ncnt w i t h i n  80 km of  t h e  NTS va s  <0.003 man-rem, based upon t h e  measured 

c o n c e n t r a t i o n s  of 1 3 3 ~ e .  These dose  e s t i m a t e s  were about 1/10 of more con- 

s e r v a t i v e  dose e s t i m a t e s  based upon t h e  r epo r t ed  q u a n t i t y  of ' 3 3 ~ e  r e l ea sed  

and atmospheric  d i f f u s i o n  equa t ions .  
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